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INTRODUCTION

These design standards, in conformance with established practice by the City of Dayton,
apply to all commercial, residential, multi-family developments, and capital improvements
involving the construction, modification, addition, or removal of public infrastructure
including, but not limited to the water distribution system, sanitary collection system, storm
water collection system, storm water management and erosion control (both temporary and
permanent).

It should be used in conjunction with City of Dayton Construction and Material Specifications
(latest edition). All plans and calculations prepared for signature or review by the Department
of Water shall be prepared by a professional engineer licensed in the State of Ohio.
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Department of Water




TABLE OF CONTENTS

SECTION 1 - General Requirements
1.1 Review and Approval
1.2 General Construction Plan Requirements
1.3 References

SECTION 2 —Notes
2.1 General Notes
2.2 Water Distribution System Notes
2.3 Sanitary Collection System Notes
2.4 Storm Water Collection System Notes
2.5 Erosion Control Notes

SECTION 3 — Water Distribution System Requirements
SECTION 4 - Sanitary Collection System Requirements

SECTION 5 - Storm Water Requirements
5.1 Design of Drainage Facilities
5.2 Drainage Plans
5.3 Construction Plans
5.4 Detention/Retention Basins
5.5 Storm Water Collection System Requirements
5.6 Post Construction Storm Water Requirements
5.7 Non-Storm Runoff Requirements

SECTION 6 — Erosion Control Requirements
SECTION 7 — Project Record Survey and Drawings

APPENDIX A — Sample Documents
. Deed of Easement — Natural Person
Deed of Easement — Not Natural Person
OEPA Waiver Letter
Rainfall Intensity Table
Earth Disturbance Application/Instructions

Non-Storm Water Discharge Approval Letter
Sample Stormwater System Inspection Checklist
Sample Inspection and Maintenance Log

Non-Storm Water Discharge Application/Instructions

Storm Water Control Easement and Restrictive Covenant

September 2009

10
12

14

29

32

A-2
A-4
A-6
A-7

A-10
A-12
A-13
A-16
A-18



September 2009
APPENDIX B - Post Construction Storm Water Requirement Design Guidance

e Post Construction Storm Water Requirements B-1
e Flow Chart Description B-2
e Section B1 — Storm Water Non-Structural Site Design Techniques B-4
0 B1-1 - Technique Descriptions B-4
0 B1-2 - Comparative Information B-7
e Section B2 — Select Temporary Soil Erosion and Sediment B-8
Control Techniques
. Section B3 — Selecting the Appropriate Storm Water Best B-10
Management Practices for Dayton
0 B3-1- Redevelopment B-12
0 B3-2 - Receiving Water Issues B-14
0 B3-3 - Identifying Soils and Karst Conditions B-16
0 B3-4 - Evaluating Best Management Practice Performance B-19
0 B3-5- Determining the On-site Storm B-19
Water Management Approach
0 B3-6 — Consider Community and Environmental Factors B-21
0 B3-7 — Assess Physical Feasibility at the Site B-23
0 B3-8 - Determine Any Site Restrictions and Setbacks B-24

e Section B4 — Best Management Practices (BMP’s) — Suitability, Design, B-27
and Maintenance Elements

0 B4-1 - Infiltration B-27
0 B4-2 - Vegetated Swales and Filter Strips B-31
0 B4-3 - Dry Extended Detention Basin B-33
0 B4-4 — Wet Extended Detention Basin B-35
0 B4-5- Wetland Extended Detention Basin B-37
0 B4-6 - Bioretention (Rain Gardens) B-39
0 B4-7 - Pervious Pavement Systems B-42
0 B4-8 — Green Roofs B-44
0 B4-9 — Residential Cisterns (Rain Barrels) B-46
0 B4-10 — Manufactured Devices B-48



APPENDIX C - Standard Details/Drawings

Drawing Number/Title
ER-1  Sediment Basin
ER-2  Sediment Trap
ER-3  Silt Fence

September 2009

# of Sheets

ER-4 Inlet Protection — Curb
ER-5 Inlet Protection — Curb/Gutter
ER-6 Inlet Protection — Other

ER-7 Check Dam
ER-8 Construction Entrance
ER-9 Erosion Control Matting

ER-10 Permanent Seeding
ER-11 Temporary Seeding
ER-12 OQutlet Protection

G-1 Pipe Bedding & Trench
G-2 Casing Pipe
G-3 Manhole “Type A”

G-4 Manhole “Type C”
G-5 Manhole (Drop)
G-6 Manhole Lid, Frame, and Steps

G-7 Concrete Cradle
G-8 Masonry Collar
G-9 Pipe Plug (Storm and Sanitary)

SA-1  Sanitary Lateral Riser (Typical)

SA-2  Sanitary Lateral Riser (Service in Excess of 12ft)

ST-1 Catch Basin No. 2-2A & 2-2B

ST-2 Catch Basin No. 2-3 & 2-4
ST-3 Catch Basin No. 2-5 & 2-6
ST-4 Catch Basin No. 3

ST-5 Catch Basin No. 3A
ST-6 Full Height Headwall
ST-7 Half Pipe Headwall

ST-8 Half Height Headwall for Concrete Pipe
WA-1 Thrust Blocking for Tees
WA-2  Thrust Blocking for Bends

WA-3  Thrust Blocking for Vertical Bends
WA-4 Restrained Joint Lengths
WA-5 Fire Hydrant

WA-6 Cut & Plug
WA-7  Sampling Station
WA-8 Water Main Lowering (Typical)

BMP-1 Infiltration Trench Profile
BMP-2 Infiltration Trench Plan Configurations
BMP-3 Infiltration Basin

BMP-4 Vegetated Swale
BMP-5 Filter Strip
BMP-6 Dry Extended Detention Basin

PPRPRPRPFPPPENNRFPRPRPERPRIFPERPNDNNNNDOONDNNDNNERPRIFPERPRPIEFPERPONREPERIEFPEPRPERPIFPERPRPRPIFPERPRIERPEREPR




Drawing Number/Title

BMP-7 Wet Extended Detention Basin
BMP-8 Wetland Extended Detention Basin
BMP-9 Misc. Basin Details

September 2009

# of Sheets
1

BMP-10 Bioretention
BMP-11 Pervious Concrete Detail
BMP-12 Pervious Asphalt Detail

BMP-13 Pervious Paver Detail
BMP-14 Pervious Pavement System with Underdrain
BMP-15 Pervious Pavement System with Backup Infiltration System

BMP-16 Green Roof
BMP-17 Residential Cistern (Rain Barrel)

P RFRPRPRRIFPRPRRE R



September 2009
SECTION 1 - General Requirements

The following are general construction plan requirements that need to be adhered to for
Department of Water review and approval.

Section 1.1 Review and Approval:

1.

The Department of Water’s approval is subject to conditions imposed by the Ohio
Environmental Protection Agency for all applicable facilities. The Developer or
contractor shall be responsible to obtain all necessary permits including but not limited to
Ohio EPA Permit to Install (PTI) and Notices of Intent (NOI), City of Dayton Building
Permits, U.S. Army Corps of Engineers 401/404 permits, etc.

Approval of plans signed by the Department of Water shall become void if construction
has not commenced within twelve (12) months from the date approved. In addition, the
plans shall become void if construction is not completed within two (2) years from the
date approved.

All public improvement plans for sanitary sewer, storm sewer, and water shall be
submitted and approved prior to approval of any private improvement plans. In addition,
the following requirements must be met:

Signed, notarized easement deeds

Executed record plan approval.

Street cut permit

OEPA approval or verification of plan submission and review fee paid
Waiver letter signed by owner/developer

OEPA Sanitary PTI application

OEPA water supply data application

@rooo0 o

All public improvements involving the construction, modification, addition, or removal of
public infrastructure including, but not limited to: water mains, sanitary sewers, and storm
sewers shall be submitted for review and approval to: Department of Water, Division of
Water Engineering, 320 West Monument Avenue, Dayton, Ohio 45402. Phone (937) 333-
3737. Fax (937) 333-6768.

All private improvements involving the construction, modification, addition, or removal
of detention/retention facilities and erosion and sedimentation pollution control plans shall
be submitted for review and approval to: One Stop Permit Center, 371 West Second
Street, Dayton, Ohio 45402. Additional information regarding the building permit process
can be obtained by contacting the One Stop Permit Center at (937) 333-6804.

The Department of Water, Division of Water Engineering recommends that prior to any
submittal involving either public improvements or private improvements the applicant
contact Water Engineering at 333-3737 to arrange a “pre-submittal” meeting to discuss
proposed plans and submittal procedures.

At the time of construction plan approval and signature by the Department of Water, the
engineer of record shall provide to the Department of Water an electronic file of those
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improvements approved. The electronic file shall be in Micro Station, AutoCAD or DXF
accessible format. Digital files may be delivered via CD-Rom or e-mail.

Any deviation from approved plans and specifications or any design change shall be
approved by the Department of Water before such changes are made. These revisions, not
included on approved plans, shall be submitted well in advance of construction. Revised
plans showing such changes shall be submitted before construction is to continue.
Engineer of record shall be required to certify as-built condition of water, sanitary and
storm inclusive of revised plans where needed.

Section 1.2 General Construction Plan Requirements:

1.

The plans should be presented (scale and sheet size) so that the proposed improvements
are clear and concise. They shall be drawn to scale that will permit all necessary
information to be plainly shown. Generally, plans should not be larger than 30x42 inches.

Detail plans shall consist of: plan views, elevations, sections, and supplementary views,
which together with the specifications and general layouts, provide the working
information for the contract and construction of the facilities. Plan and profile for water
mains, sanitary sewers, and storm sewers shall be shown on the same sheet.

All existing structures in the street or easement shall be shown in both plan and profile.
Sizes, locations, dimensions, and elevations shall be included. All existing structures
should be field located and incorporated into the proposed construction plans. Record
information shall only be used as informational purposes and should not be included as
part of the proposed construction plans.

The type of pipe material, joints, and strength shall be shown in the profile for water
mains, sanitary sewers, and storm sewers using applicable specifications. A profile should
be shown for all sanitary sewers, storm sewers, and large water services (3” and larger).
The plan and profile should be shown on the same sheet.

The location, description, and elevation of all benchmarks used in connection with the
project shall appear on the plans.

Proposed Construction Plans shall not have any objects, dimensions, elevations, grades,
etc. crossed out. They must be erased from the drawing.

The construction plans shall include the names and contacts for all utility companies
known to be located within the project limits.

Bearings and distance shall be based on and referenced to the State Plane Coordinate
System. The references shall be physically tied into known survey control monuments
(e.g., Montgomery County, City of Dayton, U.S. Geological Survey).

Any construction plans, specifications, or other documents approved by the Department of
Water shall be constructed in accordance with all applicable state or federal permit
requirements of the Ohio EPA, Ohio DNR, and/or U.S. Army Corps of Engineers. No
construction activity shall commence prior to obtaining applicable permits from these
agencies.
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Section 1.3 References:

The following documents are referenced in the design standards.

ADA Regulations 2.2.12

ANSI

ASTM Testing Standards

AWWA

City of Dayton Construction and Material Specifications

City of Dayton Fire Department Specifications

City of Dayton Public Works “Rules and Regulations for Making Openings in a
Public Way”

City of Dayton Sanitary Sewer Master Plan

City of Dayton Storm Sewer Master Plan

City of Dayton Water Master Plan

City of Dayton Standards for Taps, Services, Meters, and Backflow Prevention
Montgomery County Intensity Duration Frequency Curves

Ohio Department of Transportation Standard Specifications

Rainwater & Land Development, by Ohio DNR

USGS Reports

Ohio EPA Permit No. OHC000002 (Authorization for Storm Water Discharges
Associated with Construction Activity Under the National Pollutant Discharge
Elimination System)
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SECTION 2 — Notes

Section 2.1 General Notes: The following notes shall be included, as applicable, on the

construction plans submitted for Department of Water review and approval.

1.

10.

All existing utilities are shown in their approximate location according to the best
available information. The contractor shall be required to field locate exact locations and
elevations of existing underground utilities prior to setting grade and alignment. The City
of Dayton and the Department of Water assumes no responsibility for the accuracy or
depth of the underground facilities shown on the approved construction drawings. If
damage is caused, the contractor shall be responsible for repair of the same and for any
resulting contingent damage. The contractor shall assume responsibility for protection of
all existing utilities during construction. All cost for locating, removing and replacing or
relocating these utilities shall be incidental to construction. All utilities damaged during
construction shall be repaired to the Utility Owner’s satisfaction. The exact location of
existing utilities shall be determined by hand digging.

Location, support, protection, and restoration of all existing utilities and appurtenances,
whether or not shown on the approved construction drawings, shall be the responsibility
of the contractor.

When unknown or incorrectly located underground utilities are encountered during
construction, the contractor shall immediately notify the utility owner and the Department
of Water.

All work shall conform to the City of Dayton, Construction and Material Specifications
(latest edition).

No construction shall commence until City of Dayton permits have been issued as
required.

All project orders (field or office), requests, changes, additions or deletions pertaining to
public water main, storm sewer, and sanitary sewer facilities shall be only by direction or
request of the Department of Water.

The contractor shall notify residents and businesses affected by street closures a minimum
of 48 hours in advance of the actual street closing.

Roadway restoration within the City of Dayton corporation limits shall be done in
compliance with the Department of Public Works “Rules and Regulations for Making
Openings in a Public Way” (latest edition).

Forty-eight hours prior to any construction, excavation or digging, the contractor shall call
and notify the Ohio Utilities Protection Services (OUPS) at 1-800-362-2764. All other
agencies, which might have underground utilities in this area and are not members of
OUPS, shall be notified directly by the contractor.

Approval of plans by the Department of Water does not relieve the designer, owner, or
person in control of the property from liability for injury to persons or property.
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11. Approval of the plans shall become void if construction has not commenced within twelve
(12) months from the date approved by the Department of Water. In addition, the plans
shall become void if construction is not completed within two (2) years from the date
approved by the Department of Water.

12. All fills (including trench bedding and backfill) intended to support a water main, sanitary
sewer, storm sewer or drainage channel shall be compacted to not less than 90%
maximum density (Modified Proctor Test ASTM D1557), unless otherwise noted. Field
verification and formal result submittals may be requested (as necessary) by the
Department of Water.

13. In addition to the notes on this sheet, contractor’s attention shall be directed to the notes
on the attached sheets as well.

14. Compacted fills are to be made to a minimum of three feet above the crown of any
proposed water line, sanitary or storm sewer lines prior to cutting of trenches for
placement of said lines. All fills shall be controlled, compacted and inspected.

Section 2.2 Water Distribution System Notes: The following notes shall be included, as
applicable, on the construction plans submitted for Department of Water review and approval.

1. Water mains, bends and fittings shall be ductile cast iron pipe and conform to ANSI A-
21.51 (AWWA C151), class 51 (unless otherwise noted).

2. Thrust Blocks are required at all Fittings.
3. The length of restrained joint requirements are indicated on each plan and profile sheet.

4. Welding of pipe and/or appurtenances is not permitted without written approval of the
City of Dayton, Department of Water.

5. Water mains shall have a minimum cover of 4 feet, 6 inches. Water mains shall have a
minimum of 10 feet horizontal separation (out-to-out) from any storm or sanitary sewer.

6. Water mains crossing any and all sewers shall have a minimum vertical separation of 18
inches between the outsides of the pipes (out to out). Also, one full length of water main
pipe shall be centered at the point of crossing such that both joints will be of equal distant
and as far from the sewer as possible. If water main crosses below sanitary sewers, the
sanitary sewer must be water main material for that span.

7. Only City of Dayton personnel shall operate main line water valves within the Dayton
Corporation Limits.

7. All valve-operating nuts shall be set at a maximum depth of 6 feet. The contractor shall
furnish and install approved extensions as required.

8. The contractor shall be advised that any closure pieces or sleeves required to connect
sections of the concrete main line or ductile iron connections, other than those specifically
shown on the construction drawings, shall be at his expense.
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All taps to existing water mains will be made by the City of Dayton at the contractor’s
expense. This work will include furnishing and installing the tapping sleeve and valve and
making the tap. All other work including excavation, backfill, and restoration over the
tapped main shall be by the contractor. Contact Water Engineering at (937) 333-3742.

Service connections shall not be made to the water main until the main line has been
inspected, tested, disinfected and released for taps. All water service connections shall be
a minimum of 1” diameter and minimum of 5/8” water meter and conform to the City of
Dayton Standards for Taps, Services, Meters, and Backflow Prevention, (latest edition).

No water service branch shall be laid in the same trench with a sanitary sewer lateral.

Fire hydrants shall be located 3-feet from the face of the curb or edge of the pavement and
4-inch opening to face the street. Fire hydrants located within the walk must comply with
ADA regulations.

No additions, deletions, or revisions to the water main are to be made without written
approval by the Department of Water.

Department of Water personnel will inspect the water main installation.

All water main construction and material shall be in accordance with the City of Dayton
Construction and Material Specifications (latest edition) and Department of Water
Engineering Standards for Water, Sanitary Sewer, and Storm Sewer Facilities (latest
edition).

Section 2.3 Sanitary Collection System Notes: The following notes shall be included, as

applicable, on the construction plans submitted for Department of Water review and approval.

1.

4.

5.

{Include sanitary sewer pipeffittings specifications}. [See City of Dayton, Construction
and Material Specifications, (latest edition)].

{Include sanitary sewer joint specifications}. [See City of Dayton, Construction and
Material Specifications, (latest edition)].

Sanitary Sewers shall conform to the following applicable ASTM Testing Standards:

Item Leakage Test Deflection Test
PVC-Corrugated D3212 D2321

PVC - SDR 35 F1417 D2321
PVC-Composite F1417 N/A

Vitrified C828 N/A

Reinforced Concrete C924 N/A

Concrete Manholes Cl1244 N/A

The exfiltration or infiltration leakage test shall not exceed 50 gallons/inch/mile/day for
any section of the system.

Sanitary manholes shall be equal to ASTM C-478, City of Dayton Type “A” manhole.
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For sanitary manholes, joints between precast sections shall conform to ASTM C-443,
“Joints for Circular Concrete Sewer and Culvert Pipe.”

Where precast bases are used for sanitary manholes, pipe connections shall conform to
ASTM C-923, “Resilient Connections for Reinforced Concrete Manhole Structures and
Pipes”.

Channel bottoms of all manholes.

All connections to existing sanitary manholes shall be made using a diamond core drill
and the joint sealed with “Dura Seal” rubber gasket or approved equal.

Sanitary wye connections shall be factory fabricated

Roof drains; foundation drains or other “clean water” connections to the sanitary sewer
system are prohibited.

Within the public Right-of-Way, all laterals to existing sanitary sewers will be installed by
the City of Dayton at the contractor’s expense. This work will include furnishing and
installing the fittings and making the connection. All work including excavation, backfill,
and restoration shall be by the contractor. Contact Sewer Maintenance (937) 333-4915.

No additions, deletions, or revisions to the sanitary sewer are to be made without written
approval by the Department of Water.

Department of Water personnel will inspect the sanitary sewer installation.

All sanitary laterals require inspection and a permit from the City of Dayton Division of
Building Inspection.

All sanitary sewer construction and material shall be in accordance with the City of
Dayton Construction and Material Specifications (latest edition) and Department of Water
Engineering Standards for Water, Sanitary Sewer, and Storm Sewer Facilities (latest
edition).

Section 2.4 Storm Water Collection System Notes: The following notes shall be included,

as applicable, on the construction plans submitted for Department of Water review and
approval.

1.

All storm sewers and catch basin laterals shall be Reinforced Concrete ASTM
Specification Number C-76, Class 4 (unless otherwise noted).

Storm manholes shall be equal to ASTM C-478, City of Dayton Type “A” manhole.
Channel bottoms of all manholes.

All connections to existing storm sewer manholes shall be made using a diamond core
drill.

All catch basins to be City of Dayton Type “3” or “3A” with “V” type grates (unless
otherwise noted).
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All field tile encountered shall be replaced or connected to the storm sewer system with
approval from the City of Dayton, Department of Water.

No additions, deletions, or revisions to the storm sewer are to be made without written
approval by the Department of Water.

Department of Water personnel will inspect the storm sewer installation within the public
Right-of-Way or in an easement. The Division of Building Services will inspect all
private storm sewer installations.

All storm sewer construction and material shall be in accordance with the City of Dayton
Construction and Material Specifications (latest edition) and Department of Water
Engineering Standards for Water, Sanitary Sewer, and Storm Sewer Facilities (latest
edition).

Section 2.5 Erosion Control Notes: The following notes shall be included, as applicable, on

the construction plans submitted for Department of Water review and approval.

1.

Forty-eight hours prior to any earth disturbing work, the contractor shall notify the
Department of Water at (937) 333-3739 (Chief Engineer of Field Bureau).

Erosion and sediment control measures are to be placed prior to, or as the first step in,
construction. Sediment control practices shall be applied as a perimeter defense against
any transporting of silt off the site. All runoff resulting from construction operations
must be filtered by approved methods prior to discharging to the storm sewer system.

All sediment and erosion control measures shall be inspected by the contractor and
repaired once a week and after every 2” of rain. Records of such inspection shall be kept
at the job site and be available for immediate review upon request.

In addition to any temporary erosion, sediment, and debris control details and notes shown
on the plans, the contractor shall construct temporary sediment basins, earth dikes,
temporary or permanent seeding, mulching and/or mulch netting or any other generally
accepted methods to prevent erosion, mud and debris from being deposited on other
property, on newly constructed or existing roads, or into existing sewers or new sewers
within the development.

All ground surface areas that have been exposed or left bare as a result of construction and
are to final grade and are to remain so shall be seeded and mulched as soon as practical.
Disturbed areas that lie dormant for 21 days or more shall be seeded or protected within 7
calendar days of the disturbance. Other sediment controls that are installed shall be
maintained until vegetative growth has been established. The contractor shall be
responsible for the removal of all temporary sediment devices at the conclusion of
construction but not before growth of permanent ground cover.

Until improvements in the development have been completed, the contractor shall take
such measures as are necessary to prevent erosion of graded surfaces onto roadways, into
drainage courses, storm sewers, or onto adjoining land. For any earth disturbance or any
development approved by the Department of Water, the contractor shall clean any mud or
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debris deposited on roadways, drainage courses, or adjoining property when the mud and
debris originates from the earth moving operations.

All mud/dirt tracked onto roads from the site, due to construction, shall be promptly
(within 24 hours) removed.

For development sites, erosion control measures shall be enforced on individual or
residential lots. This shall include a construction entrance (refer to detail — ER-8) and silt
fence across the frontage of each property and a temporary diversion ditch on each lot.

This project is subject to inspection by the Department of Water personnel for compliance
with the City’s storm water ordinance during and after construction. This includes but is
not limited to inspection of erosion control facilities, surface drainage, and
detention/retention facilities. Additional measures may be required if violations of the
ordinance occur and Water Department personnel deem it necessary. All measures shall
comply with City of Dayton Standards and “Rainwater and Land Development, Ohio’s
Standard for Storm water Management, Land Development, and Urban Stream
Protection”, (latest edition).
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SECTION 3 — Water Distribution System Requirements

All proposed water distribution system projects (including modifications to the existing
system) require Water Department review/approval and signature. All water main installation
shall be consistent with the current City of Dayton Water Master Plan.

The Department of Water requires that hydraulic calculations within new plats (or as
Department of Water deems necessary) be submitted by the Developer/Engineer to determine
if adequate pressures and flows can support both domestic and fire demands. All planned
uses shall meet City of Dayton, Fire Department specifications for required fire flows.

The following requirements should be used when designing water distribution facilities within
the City of Dayton:

Main line extensions shall be sized to provide the required fire flow, but in no case shall
be less than 8-inches in diameter.

Water main shall be designed to limit vertical bends and horizontal bends (as much as
practical given certain project constraints).

All public water mains located outside the public “Right-of-Way” limits shall be included
within a minimum 20-ft wide easement. The water main must be centered in the
easement. Wider easements may be necessary on water mains exceeding 10-ft in depth.
See Appendix A for example Deed of Easement.

Water mains shall be installed across the entire frontage of the parcel affected/developed.

All structures shall be a minimum distance of 10 ft from water mains. No structures shall
be permitted within water main easements. Water mains shall have a minimum of 10 feet
horizontal separation (out-to-out) from any storm or sanitary sewer.

Fire Hydrants shall be connected only to water mains adequately sized to carry fire flows.

a. All fire hydrants shall be located not less than 3 feet from the back of curb (as shown
within the standard drawing).

b. The maximum distance permitted on a fire hydrant branch is 50 feet.

No domestic service shall be connected to a fire hydrant branch.

d. Spacing between fire hydrants shall not exceed 500 feet in single-family residential
development and shall not exceed 300 feet in multi-family residential, industrial, and
commercial areas.

e. The City of Dayton, Department of Fire should be contacted to determine required fire
flows or if additional requirements may be necessary

o

The design engineer should provide details for thrust block and/or restrained joints as
required by design and individual project constraints. Standard Drawings located within
the appendix of this document should be used as minimum requirements for restrained
joint lengths and thrust blocking.

10
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Dead ends shall be minimized by looping all public mains (when applicable). When dead
ends are approved, they shall be provided with a fire hydrant for flushing purposes at end
of line.

Main line valves shall be provided on water mains so that inconvenience and sanitary
hazards will be minimized during repairs. Valves shall be located at intersections, at not
more than 500-foot intervals in commercial districts and not more than 800-foot in other
districts. For 16” and larger transmission mains, valves shall be located at not more than
1,500-foot intervals.

City of Dayton requires all valves “open right”. Valves shall be resilient wedge type and
conform to AWWA C509 Standards.

A description of the character of the soil through which water mains are to be laid shall be
presented for Department of Water review when requested. Soils shall be evaluated using
the “10-Point System” defined in Appendix A of ANSI/AWWA C105/A21.5 and the
Appendix of ASTM A674. If soils are found to be aggressive, take necessary action to
protect the water main, such as by encasement of the water main in polyethylene or
providing cathodic protection.

The approximate elevation of ground water in relation to subsurface structures should be
evaluated.

All water mains, including those not designated to provide fire protection, shall be sized
after a hydraulic analysis based on flow demands and pressure requirements. The system
shall be designed to maintain a minimum pressure of 20 psi at ground level at all points in
the distribution system under all conditions of flow.

Sewer and water services must have 10 feet minimum horizontal separation. If this is not
attainable, a minimum 12” vertical separation with the water service above the sewer
service (shelved in trench). Fire and domestic water service lines must have a minimum 3
feet horizontal separation.

Service lines shall not be installed such that they cross through one property to serve
another. Service lines shall not cross property lines.

11
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SECTION 4 - Sanitary Collection System Requirements

All proposed sanitary collection system projects (including modifications to the existing
system) require Water Department review/approval and signature. All sanitary sewer
installation shall be consistent with the current City of Dayton Sanitary Master Plan.

The Department of Water requires that hydraulic calculations within new plats (or as
Department of Water deems necessary) be submitted by the Developer/Engineer to determine
if existing and proposed facilities have adequate capacity for particular development uses.

The following requirements should be used when designing water distribution facilities within
the City of Dayton:

The following requirements should be used when designing sanitary collection facilities
within the City of Dayton:

e Minimum sewer slope:

Size (inch) Minimum Slope (%)
8 0.40
10 0.28
12 0.22
14 0.17
15 0.15
16 0.14
18 0.12
21 0.10
24 0.08
27 0.067
30 0.058
33 0.046
36 0.041
42 0.037

e Main line extensions shall be a minimum of 8-inches in diameter
e Maximum distance between manholes shall be 400-ft.
e Manholes shall be located at all mainline intersections, and changes in line or grade.

e Sanitary laterals shall not connect directly to Manholes. Lateral connections to existing
sanitary sewers shall be made by Sewer Maintenance.

e All main line sanitary sewers shall be located within the public Right-of-Way where
practical. Otherwise, main line sewers shall be located within a minimum 20-ft wide
easement. The sanitary sewer main must be centered in the easement. Wider easements
may be necessary on sanitary sewer mains exceeding 10-ft in depth. See Appendix A for
example Deed of Easement.
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Sanitary sewer mains at a slope greater that 20.0% must be constructed of appropriately
lined Ductile Cast Iron (DCI) restrained joint pipe in accordance with the material
specification section with concrete anchors per OEPA sanitary sewer design and
installation guidelines.

The type of pipe numbers must appear on the plans and profiles. Also, the pipes shall be
stamped prior to shipment for field activities.

Sanitary sewers in newly developed areas should be designed for the estimated ultimate
tributary population, except in considering parts of the systems that can be readily
increased in capacity. OEPA recommended sewage flows should be used. Calculations
shall be based on a 5 year, 6 hour design storm. In addition, City of Dayton Peak Flow
Curves (Modified Tolles) (for residential) and CFS Per Acre (for commercial and
industrial) should be used for sewage flows in areas that have been fully developed.

Sanitary sewer mains shall be installed across the entire frontage of properties within areas
that have potential for future public sanitary sewer service.

The Water Department must accept sanitary sewers before any service connections are
made.

At the determination of the Water Department, the contractor may be required to perform
a TV inspection of the sanitary sewer prior to final acceptance. This work shall be
completed by the contractor at their expense.

No sanitary sewer mains or laterals are to be located within 20 feet of any detention or
retention basin, as measured from the top of the overflow elevation of any retention or
detention area.

Laterals shall not be installed such that they cross through one property to serve another.
Laterals shall not cross property lines.
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SECTION 5 - Storm Water Requirements

This section is premised on the intent that land uses and developments that increase the runoff
rate or volume shall be required to control the discharge prior to its release to off-site
property. The purposes of these standards are to:

e Permit development without increasing the flooding of other lands.

e To protect the storm sewer system and the receiving streams from impairment of their
capacity and quality, which may be caused by increases in the quantity and rate of runoff
discharged.

e Establish a basis for design of a storm drainage system on lands below undeveloped areas
that will preserve the rights of property owners and assure the long-term adequacy of
storm drainage systems.

These runoff control standards apply to all land developments not specifically exempt in the
authorizing legislation of City Ordinance 29358-97.

The Standards are intended to establish guidelines for the protection of existing and proposed
developments from damage and/or inundation resulting from an overflowing watercourse.
Provisions must be made to convey storm waters (both those originating outside, as well as,
inside the tract) through the development with facilities of sufficient capacity to permit the
ultimate development of the upstream tributary area.

It is also the responsibility of the owner/developer to discharge storm waters (originating
within the developed area or conveyed through the developed area) to as near pre-
development conditions as possible. This does not imply that the owner/developer be
required to make extensive or unreasonable downstream improvements to existing inadequate
drainage facilities. It does, however, require the owner/developer to investigate the effect of
said proposed improvements on the downstream drainage system.

Section 5.1 Design of Drainage Facilities:

A. Hydrologic Design. All drainage ways shall be designed in accordance with the following
criteria:

1) Major Waterways: Major waterways are defined as those with a tributary area in
excess of 4 square miles. Such major waterways shall be designed for an average
recurrence interval of 100 years.

2) Secondary Waterways: Secondary waterways are defined as those with a tributary
area of between 1 and 4 square miles. Such secondary waterways shall be designed
for an average recurrence interval of 50 years.

3) Minor Waterways: Minor waterways are defined as those with 1 square mile or less of

tributary area. Such minor waterways shall be designed for an average recurrence
interval of 25 years for open channels.
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4) Closed Systems: For all developments, the design storm shall have an average
recurrence interval of 10 years and pipe design shall be based on full flow. In the
central business district (CBD) the average recurrence interval shall be 20 years. Lot
grading, site drainage, and street improvements for all improved areas should be
designed so that floods having an average recurrence interval of 100 years or less will
not cause inundation or damage to any occupied structures. A grading plan for each
improved area will be required to define the site drainage.

Publicly maintained conduits and other structures located outside the public right-of-way
should be contained in suitable public easements.

Design flows for secondary and minor drainage facilities shall be computed by a licensed
professional engineer within the State of Ohio using the U.S. Geological Survey (U.S.G.S.)
Report 89-4126, “Techniques for Estimating Flood-Peak Discharges of Rural, Unregulated
Streams in Ohio,” U.S.G.S. Report 86-4197, “Estimating Peak Discharges, Flood VVolumes,
and Hydrograph Shapes of Small Ungaged Urban Streams in Ohio”, TR-20, or TR-55
methodologies.

B. Hydraulic Design. The hydraulic design of the development shall be such that after
accumulating all energy losses, such as pipe friction, manhole losses, losses at bends, etc.,
along the various drainage transmission lines within the development, the hydraulic grade line
shall not exceed grate or rim elevations for a storm with a 10-year recurrence interval (except
in the CBD where the average recurrence interval shall be 20 years). The depth of flow or
ponding for a 100-year average recurrence interval storm shall not exceed a level, which
would cause inundation or damage to any existing structure or any proposed structure,
constructed within the improved area.

The hydraulic grade line for culverts shall be 12” below pavement elevation for a

25-year storm and shall not exceed the pavement elevation for a 100-year storm. Appropriate
culvert hydraulic calculations should be supplied (as specified within HY-8 or other approved
methodologies).

The hydraulic grade line for the storm sewer system shall not exceed grate or rim elevations
throughout the system.

C. Drainage Facilities. Catch basins, manholes, inlet structures, etc., placed within the
improvement area shall conform to standard plans and specifications maintained by the City
of Dayton, Department of Water. Drainage facilities shall be subject to the approval of the
Department of Water.

1) Each channel constructed within the improvement area shall have side slopes of 3:1 or
flatter. Bank stabilization and streambed stabilization, along constructed or natural
channels, will be required if the channel velocities are sufficient to cause bank or
invert erosion. The top of bank shall be so graded that side drainage will enter
channels only at points where structures are provided to prevent bank erosion.

2) Closed Conduits: The minimum conduit size for a storm mainline shall be 15 inches in
diameter. The minimum lateral size shall be 12 inches in diameter.
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Minimum clearance between top of pipe and top of surface shall be 2 feet. The
alignment of closed conduits shall be as nearly straight as practicable without undue
bends and angle points; manholes shall be provided at all angle points and at intervals
not to exceed 400 feet. Inverted siphons shall not be permitted.

All pipes part of the Public Storm Sewer System shall be reinforced concrete pipe (C-
76) class 4 (unless otherwise noted).

3) Open drainage ditches with improved cross-sections are permitted where the physical
conditions are such that the open ditches will not result in health hazards and where
proper safety measures are taken.

D. Storm Water Runoff Control Criteria. Where land uses and developments increase the
runoff rate and volume, structures are required to control the discharge prior to its release off-
site. The following procedures shall be considered:

1) Any increase in the volume of site surface drainage water resulting from accelerated
runoff caused by site development shall be controlled so that the post-development
peak rate of runoff does not exceed that of the pre-development stage, for all 24-hour
storms between a one-year frequency and the critical storm as determined below. For
all storms less frequent than the critical storm, the post- development peak rate of
runoff shall not exceed the pre-development peak rate of runoff. The method by which
an applicant shall determine changes in rates and volumes of runoff is presented in the
U.S. Department of Agriculture, Engineering Division of the Soil Conservation
Service, Urban Hydrology for Small Watersheds, Technical Release No. 55, June
1986 or most current edition.

To find the critical storm frequency, for which additional control will be needed, the
applicant shall:

a. Determine the percent increase in runoff volume for a one-year frequency, 24-
hour storm occurring on the development area.

b. Determine the critical storm frequency for which additional control is needed
by using the percent increase in runoff volume.

c. Control the post-development storms of a frequency between one-year and the
critical storm determined in (b), so as to be equal to, or less than, the pre-
development peak runoff rate for a 24-hour, 1-year frequency storm.

d. Control the post-developed storms less frequent than the critical year storm to
be equal to, or less than, the pre-developed peak runoff rates for a 24-hour
storm.

e. Alternate methods for calculating detention volumes and allowable peak
discharges may be approved by the Director of Water on a case-by-case basis.
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Critical Year Storm Table

Percent increase in runoff volume from a 1-Year
Frequency 24-hour storm Critical Year Storm
Equal or Greater Than Less Than
(Percent) (Percent) (Years)

-- 10 1
10 20 2
20 50 5
50 100 10
100 250 25
250 500 50
500 -- 100

Section 5.2 Drainage Plans:

A drainage map and supporting calculations shall include sufficient data for the Department
of Water to verify the feasibility of the drainage system as proposed by the owner/developer.
The following data shall be provided:

A. Hydrologic Calculations

1)
2)
3)
4)
5)
6)
7)

8)

Drainage areas delineated on a map (pre- and post-developed)

Times of concentration (include flow path for both pre- and post-developed)
Rainfall information

Runoff Curve Numbers

Allowable Peak Discharges (APD)

Pipe/Channel capacity, hydraulic grade, and velocity calculations

Detention Routing calculations

A table should be included for each drainage basin or sub area (as applicable) for each
storm event which defines:

17



September 2009

Event Pre- Post- Allowable Pond Pond Pond
developed | Developed Peak Discharge | Elevation | Volume
Discharge | Discharge | Discharge

(YR) (CFS) (CFS) (CFS) (CES) (FT) (AC-FT)

1

2

5

10 EXAMPLE

25

50

100

B. Hydraulic Calculations

1) Sufficient documentation to indicate the results of the investigation into the adequacy
of the downstream drainage system to handle the runoff from the proposed developed
conditions is necessary. This may determine the maximum allowable release rate for
the proposed development as opposed to the method described in SECTION 6.1(d)
and, in turn, the amount of storm water storage that will be required.

2) Sizes and types of drainage improvements, including special structures, typical
sections, right-of-way width.

3) Supporting calculations for upstream and downstream channel capacities as they affect
overflow, erosion, or backwater within the subdivision. Such calculations shall be
substantiated by such additional information as is required to determine profile and
cross-section of the upstream and downstream channel reaches under consideration.

4) Sufficient contours and grading details to indicate proposed grades and elevations

throughout the proposed development.

Section 5.3 Construction Plans:

The final construction plans for drainage within the area to be developed shall conform to the
above provisions and to any special conditions as required by the Department of Water. Such
construction plans for drainage shall be approved by the Department of Water prior to

construction of any drainage facility within the development. A grading plan shall be

submitted along with the construction plans to identify the site grading and site drainage
planned for the development. All work within the ROW requires approval of the City
Engineer, with all appropriate permits being acquired. All permits can be applied for at the
public works business office.
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Section 5.4 Detention/Retention Basins:

As urban development continues to transform pervious watersheds into highly impervious
urban areas, the problem of handling the ever-increasing storm water runoff on these
watersheds is becoming more pronounced. In recent years, much attention has been focused
on detention and retention basins as a means of controlling the storm water runoff by
detaining and retaining the storm water in the basin and releasing it at a rate compatible with
downstream conditions.

The detention and/or retention basin can be designed so as to obtain the maximum aesthetic
benefits for the surrounding community while serving as an effective flood control
mechanism.

A. Planning Guidelines

1) Detention basins serve to capture and temporarily store the surface water runoff that
results from urban development. This temporary storage allows for the release of the
storm runoff at discharge rates that are acceptable to the receiving waterway.

2) On-site provision for detention storage should follow these approaches:

a. Post development peak runoff rate, for on-site drainage, shall not exceed the
one-year pre-developed runoff rate, for all 24-hour storms between a one-year
frequency and the critical storm frequency. All storms less frequent than the
critical year storm shall not exceed pre-developed runoff rates.

b. For commercial/industrial sites, the pond will detain only on-site runoff; i.e.,
the runoff upstream from the development should bypass the detention pond.

c. Overflow and emergency spillway are required. The emergency spillway
discharge is to be routed safely downstream to an existing defined watercourse
or drainage system.

d. The basin, inlet structures, and lines shall be the property of the
owner/developer and shall be maintained by the same and reflected by notes on
the record plan unless specified otherwise.

3) A State of Ohio Construction Permit for construction of a detention/retention basin is
not required for:

a. A dam, which is or will be less than ten feet in height and which has or will
have a storage capacity of not more than fifty acre-feet at the elevation of the
top of the dam.

b. A dam, regardless of height, which has or will have a storage capacity of not
more than fifteen acre-feet at the elevation of the top of the dam.

c. Adam, regardless of storage capacity, which is or will be six or less feet in
height.
4) Detention and/or retention basins are to be privately maintained.
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A release structure is required in all retention/detention basins. A primary spillway
system must be provided with every retention/detention basin to provide for passage
of storm water overflow in the event of plugging or partial plugging of the openings in
the side of the release structure with debris. An emergency spillway is required with
every retention basin to provide for passage of storm water overflow in the event of
plugging or partial plugging of the openings in the release structure.

The pond/basin must be accessible for sediment cleanout after the rest of the site has
been stabilized.

A permanent maintenance width around the perimeter of the basin/pond is
recommended.

The phasing of operations must permit the pond to be constructed and operational
prior to disturbance of the site area contributing runoff to the pond.

. Recommendations for Dry Detention Basins

1)

2)
3)

4)

Dry detention basins should be designed to minimize ponding so that water does not
remain standing in the bottom; thereby harboring insects and limiting the potential use
of the basin. This could be accomplished by means of a concrete low flow channel
along the bottom of the basin. Minimum slope shall be no less than 0.50%. An
acceptable alternative to a concrete low flow channel will be an underdrain system. In
this case, a minimum 0.50% slope shall exist along the bottom of the basin, and the
surface above the underdrain shall be grass reinforced by a fabric mesh. If an
underdrain system is proposed, an appropriate soil investigation is necessary. If a low
flow channel or underdrain system is not used the basin should be designed so that the
slope along the bottom of the basin is at a minimum of 2.00%.

The detention basin may be designed to have a multi-purpose function.
Side slopes shall be 3(Horizontal) to 1(Vertical) or flatter.

There shall be a minimum of a 10-foot berm at 2 percent slope between right-of-way
and top of basin.

. Recommendations for Basins Containing Permanent Water

1)

2)
3)

In order to provide better management for water quality, retention basins containing
permanent lakes should have a water area of at least one-half acre. The lake area
should be an average depth of at least approximately 4 feet to inhibit weed and insect
growth, and should have no extensive shallow areas. A system to augment storm
flows into the lake with water from other sources should be provided to enhance the
water quality, if necessary.

In excavated lakes, the underwater side slopes in the lakes should be stable.

A safety ledge 5 feet in width is recommended and should be installed in all lakes
approximately 30 to 36 inches below the permanent water level to provide a footing in
emergency situations. In addition, there shall be a minimum of a 5-foot berm at
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2.00% slope beginning at least 1 foot above normal pond elevation. The slope
between two ledges should be stable and of a material which will prevent erosion due
to wave action. Walkways consisting of a non-erosive material should be provided.
One area in particular would be along the shoreline of a heavily fished lake. Side
slopes above the berm shall be 3 to 1 or flatter.

Side slopes below normal pool elevation shall be 2 to 1 or flatter (per geotechnical
engineer’s recommendation).

To obtain maximum recreational benefits from developed water areas and provide for
insect control, ponds should be stocked with fish. For best results, stocking should
follow recommendations for warm water sport fishing by the Ohio Department of
Conservation, Division of Fisheries, or similar organizations.

Periodic maintenance will be required in lakes to control weed and larval growth. The
basin should also be designed to provide for the easy removal of sediment that will
accumulate in the lake during periods of basin operation. A means of maintaining the
designed water level of the lake during prolonged periods of dry weather is also
recommended.

Water budget calculations are required for all permanent pond facilities and should
consider performance for average annual conditions. The water budget should
consider all significant inflows and outflows including, but not limited to, rainfall,
runoff, infiltration, exfiltration, evaporation, and outflow.

Aeration devices such as fountains are recommended to reduce or prevent water
stagnation.

A valve shall be provided to drain the permanent pool volume for removal of
accumulated sediment.

. Recommendations Common to Either Dry Detention Basins or Retention Basins with

Permanent Water

1) All basins shall have an emergency overflow.

2) When conduits are used for the outlet of the reservoir, they shall be protected by bar
screens or other suitable provision so that debris or similar trash will not interfere with
the operation of the basin.

3) Safety screens should also be provided for any pipe or opening to prevent children or
large animals from crawling into the structures. For safety, a suggested maximum
opening is 6 inches.

4) Danger signs should be mounted at appropriate locations to warn of deep water,

possible flood conditions during storm periods, and other dangers that exist. Life
preservers should also be placed at appropriate locations. Fencing as a security device
may be used, but experience has shown that its ease in being scaled or underpassed
tends to invalidate its purpose. Also, it may block operations when immediate access
to the basin is necessary.
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5) Grass or other suitable vegetative cover should be maintained throughout the entire
reservoir area. Grass should be cut regularly.

6) Debris and trash removal and other necessary maintenance should be performed after
each storm to assure continued operation in conformance to the design.

7) The discharge pipe shall be extended from the release structure to the toe of slope and
terminate with a headwall.

8) Rock channel protection or other type of energy dissipaters are to be placed at the
outlet ends as required

9) Watertight pipe joints and anti-seep collars should be considered where applicable.

E. Inspection of Basins

1) *“As-built drawings will be required for all basins to assure compliance with all
applicable requirements.

2) Water Department personnel will inspect all drainage facilities.

Section 5.5 Storm Sewer Requirements:

All proposed storm water collection system projects (including modifications to the existing
system) require Water Department review/approval and signature. All storm sewer
installation shall be consistent with the current City of Dayton Storm Master Plan.

The Department of Water requires that hydrologic & hydraulic calculations within new plats
(or as Department of Water deems necessary) be submitted by the Developer/Engineer to
determine if existing and proposed facilities have adequate capacity for particular
development uses.

The following requirements should be used when designing storm sewers within the City of
Dayton:

e Storm Sewer calculations shall be based on the modified rational formula (Q=CIA) where:

Q=peak discharge, cfs I=intensity, in/hr
C=runoff coefficient A=drainage area, acres

e The rainfall intensity should be based on the intensity-duration-frequency curves for
Montgomery County (see attached). A 10 year-10 minute intensity should be used to
begin storm sewer calculations in new subdivisions and plats.

¢ Runoff Coefficients should be based on a “weighted” value calculated from individual
drainage areas. The following coefficients are recommended:
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Runoff Coefficients

TYPE OF AREA RUNOFF COEFFICIENT
Impervious 0.98
Pervious 0.35

Note: The coefficients listed are recommended values and may be revised as necessary depending on individual
site characteristics.

e Provide calculations for storm sewer sizing and Hydraulic Grade Line (HGL) calculations.

e Storm sewers should be designed to maintain a minimum “full flow” cleanout velocity of
2.50 ft/sec.

e The type of pipe and numbers must appear on the plans and profiles. Also, the pipes shall
be stamped prior to shipment for field activities.

e Catch basins shall be located upstream of all crosswalks and roadway intersections and
shall be located at roadway low sag areas and at all low point cul-de-sacs. Catch basins
will be spaced at intervals of 300 feet.

e Maximum velocity in storm sewer pipe shall not be more than 16 feet per second when
flowing full for the ten (10) year design storm, except that the velocity in the last section
of storm sewer pipe at the outlet end shall not exceed 12 feet per second based on the
hydraulic gradient slope for the 10 year design storm. Rock channel protection at the inlet
and outlet ends must be provided for erosion control. Storm sewer pipe slopes greater than
15% will require special pipe and/or key blocking to protect the pipe against erosion and
displacement.

e Main line extensions shall be a minimum of 15-inches in diameter.

e Storm sewer laterals shall be a minimum of 12-inches in diameter.

e Maximum distance between manholes shall be 400-ft.

e Manholes shall be located at all mainline intersections and changes in line or grade.

e All main line sewers shall be located within the public Right-of-Way where practical.
Otherwise, main line sewers shall be located within a minimum 20-ft wide easement. The
storm sewer main must be centered in the easement. Wider easements may be necessary
on storm sewer mains exceeding 10-ft in depth. See Appendix A for example Deed of

Easement.

e Storm sewer mains shall be installed across the entire frontage of properties within areas
that have potential for future public storm sewer service.

e Dry wells, in general, shall not be permitted. However, in certain circumstances within
the City of Dayton limits, the Department of Water will approve the use of dry wells if the
following requirements are met.
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a. Economic hardship (to construct public facilities) is agreed upon by the Director of
Water. The owner/developer shall prepare documentation and submit detailed
information to the Director of Water.

b. A professional engineer licensed in the State of Ohio shall complete runoff
calculations. Calculations should include peak rates of runoff and volume for the
10-year storm event for the critical duration based on modified rational
methodologies. Maximum ponding depths should be calculated within each lot
and shown on the plans for the critical duration determined by the engineer and
approved by the Department of Water.

c. A qualified geotechnical engineer shall complete a soil investigation so the
findings may be incorporated into the design calculations for the dry wells. The
geotechnical engineer should determine/recommend if dry wells are suitable for
the project in question.

d. The property owner shall acknowledge that the dry wells will be “privately
maintained” and periodic maintenance is typically required of dry wells. Any
damage to" adjacent property (both private and/or public) from the dry wells will
be the property owner’s sole responsibility.

e Stringing more than 2 catch basins is not permitted.

Section 5.6 Post Construction Design Requirements

The Post Construction Storm Water Management requirements are included as a subsection
under the Storm Water Pollution Prevention Plan (SWP3), Part 111 of the Ohio EPA Permit
No.: OHC000002, “Authorization for Storm Water Discharges Associated with Construction
Activity under the National Pollution Discharge Elimination System”, (herein after referred to
as the Permit).

A. General Requirements

The purpose of the Post Construction Storm Water Management requirements is to ensure
protection of the receiving stream’s physical, chemical, and biological characteristics and to
ensure the stream’s functions are maintained.

The SWP3 must include the following:

e A description of post construction BMPs that will be implemented for a construction
site.

e The basis for their selection addressing the projected impacts on the channel,
floodplain morphology, hydrology and water quality.

e Detail drawings and maintenance plans that ensure pollutants collected from the BMP
practice is disposed of in accordance to local, state and federal regulations.

e Erosion Control Requirements from Section 6 of the City of Dayton Engineering
Design Standards.

Two copies of an “Operations and Maintenance Manual” shall be submitted for all Post
Construction BMP’s. One copy will be approved and provided to the site owner, and one
copy will be retained by the City for use in annual inspections. The “Operations and
Maintenance Manual” shall include:

e Title sheet identifying the location of the site

e Table of Contents
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e Owner’s name and contact information

e A site map clearly showing the location of all post construction storm water practices
and BMP’s.

e Detailed information about the design and operation of all post construction storm
water practices and BMP’s.

e Detailed information about the required maintenance of all post construction storm
water practices and BMP’s.

e Detailed information about the required cleaning of all post construction storm water
practices and BMP’s.

e A Storm Water Control Easement and Restrictive Covenant detailing the
responsibility for the storm system owner. (Appendix A)

e Inspection checklist detailing all items required to be maintained, and the required
action to maintain them. (Appendix A)

e Inspection and maintenance log (Appendix A)

Operation and Maintenance of post construction practices by the permittee (except for those
regulated under the small MS4 program) are required only through the valid expiration date of
the Permit.

Construction projects that are linear in nature and do not result in a net increase in impervious
surface, such as road resurfacing projects, are excluded from the requirements listed in Part
111.G.2 of the Permit, provided the project is designed to minimize stream crossings and
disturbance.

See Appendix B for additional information for design of Post Construction Storm Water
Requirements.
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B. Requirements for Large Construction Activities

Large construction includes activities involving a disturbance of five acres or more of land or
involving a disturbance of less than five acres but is part of a larger plan of development
which totals more than five acres of land.

Post-construction BMPs for large construction activities:

e Must demonstrate the ability to detain storm water runoff to protect stream channels,
stream erosion control, and improve water quality.

e Must be sized to treat the water quality volume (WQv) and must be in compliance
with Ohio’s Water Quality Standards in OAC Chapter 3745-1.

e The WQV shall be equivalent to the volume of runoff from a 0.75-inch rainfall, (for
approved computation methods see Part 111.G.2.e of the Permit).

e The BMP shall incorporate an additional volume equal to 20 percent of the WQv to
allow for sediment storage and/or reduced infiltration capacity.

e BMPs should be designed according to the methodology included in the Rainwater
and Land Development manual or a manual accepted for Ohio EPA use.

e BMPs shall be designed such that the draw down time is long enough to provide
treatment but short enough (average of 24-48 hours) to provide storage available for
consecutive rainfall events (Refer to Table 2 of Part 111.G.2.e of the Permit for specific
BMP draw down times).

Any redevelopment project shall implement BMPs such that a 20 percent net reduction of
impervious area is achieved, such that at least 20 percent of the WQV is treated, or provide a
combination of the two.

C. Requirements for Small Construction Activities

Small construction includes activities involving a disturbance of one acre or more but less
than five acres of land and is not included in a larger plan of development totaling more than
five acres of land.

Structural measures (including velocity dissipation devices) shall be placed on uplands to the
“degree attainable”. Refer to “Small Construction Activities” in Part 111.G.2.e of the Permit
for specific practices.

D. BMP’s for Public Improvements
BMP’s for public improvements must be coordinated with the Department of Water.
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Section 5.7 Non-Storm Runoff Requirements:

A Non-Storm Water Discharge Application is required for each point of discharge to the
storm sewer system that does not originate from storm water. Examples would include:
geothermal heating/cooling system, non-contact chiller, foundation drains, decorative water
features, and other non-storm sources of flow.

Please be aware that the MS4 is designed specifically to convey surface runoff and that the
Non-Storm Water Discharges acknowledged as part of the completed application are
considered a special privilege based on individual site characteristics and downstream
capacity of the existing MS4. As outlined within the Application Instructions, extreme
flooding events less frequent than the design storm may cause capacity limitations within the
existing MS4. Under these conditions, the City of Dayton may require that non-storm water
discharges to the MS4 be temporarily terminated during the flooding event.

The City of Dayton is required by the Ohio EPA to monitor water quality of the MS4. If at
any time the discharge violates City of Dayton ordinance, state, or federal water quality
standards, the City of Dayton reserves the right to limit the non-storm water discharge to the
MS4.

The following conditions apply to all Non-Storm Discharge Permits

e The Director of Water is authorized to regulate discharge to the MS4 under Section 54.09
of the Revised Code of General Ordinances.

e Future fees may be assessed at the discretion of the Director of Water and in keeping with
Section 54.04 of the Revised Code of General Ordinances and other provisions as
provided by law. The Owner will also be responsible for any costs of labor and
equipment incurred by the City of Dayton for activities associated with maintenance or
repairs to the MS4 that are not part of a routine maintenance program as a direct result
from the non-storm water discharges approved herein.

e The waters must be discharged to the designated storm sewers approved by the Director of
Water. This acceptance is for discharge to the City of Dayton MS4 Facilities. No City of
Dayton authorization is given to private entities to access public manholes. (If access to
the City of Dayton sewer system is required, it must be coordinated through — or
performed by — the Division of Sewer Maintenance, at 937-333-4915)

e The discharge shall not be in such amounts or rates, or at such times, that the addition of
the waters would likely cause or contribute to exceeding the hydraulic capacity of the
sewer system.

e Only CLEAN pollutant free water is permitted to be discharged to the MS4. Chemicals
including, but not limited to cleaners, antifreeze, neutralizing acids or bases added to
process water CANNOT be discharged to the MS4. Discoloration or suspended solids in
the storm sewer discharge are not permitted. Any modifications or changes to the
information provided herein shall be reported to the Department of Water immediately.
Modifications may require re-application.

¢ All non- storm discharges parameters (including temperature and pH) must meet the Ohio
EPA General Permit requirements as determined for each site.

e The discharge must not cause solids build-up or blockage in the MS4.

e Should the actual discharge present unforeseen problems; additional control measures may
be required of the Owner. The City of Dayton reserves the right to modify the acceptance
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of this non-storm water discharge approval if the discharges are ever found to be
incompatible with the efficient pollutant free operation of the MS4. This acceptance does
not imply that the Owner is freed of liability for any unforeseen consequences of the
discharge.

e This acceptance of the discharge does not relieve the Owner of complying with all
applicable federal, state, and local laws, ordinances, rules and regulations.

e The Owner shall indemnify, defend and hold free and harmless the City of Dayton, its
agents, officers, and employees, from and against any and all actions, claims, liabilities,
assertions of liabilities, losses, costs and expenses whatsoever, including but not limited to
attorney’s fees, which in any manner may arise or be alleged to have arisen or resulted or
alleged to have resulted from the discharge or release of any nature whatsoever by the
Owner, of hazardous substances or pollutants to the City of Dayton MS4.
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SECTION 6 — Erosion Control Requirements

This section is premised on the intent that the earth-disturbing activities that increase the rate
of soil erosion and sediment pollution shall be managed to protect drainage ways and the
municipal separate storm sewer system (MS4).

1. All soil and erosion control measures shall conform to the Ohio Department of Natural
Resource’s (ODNR) Rainwater and Land Development, Ohio’s Standards for Storm water
Management, Land Development, and Urban Stream Protection”, (latest edition).

2. For operations larger than 1.0 acre the contractor or developer is responsible for
submitting a Notice of Intent (NOI) to be reviewed and approved by the Ohio EPA. The
contractor should provide a copy of the NOI and date submitted to Ohio EPA or a copy of
Ohio EPA Director’s approval letter.

3. A Storm Water Pollution Prevention Plan (SWP3) shall be included for any development.
This plan must be made available at the project site at all times. The design of erosion
control systems shall follow the requirements of Ohio EPA Item 207 of Ohio Department of
Transportation Standard Specifications, and ODNR Rainwater and Land Development.
Projects that contain 1.0 acre or more of earth disturbance are required to have an SWP3
approved by the Department of Water. The SWP3 shall be submitted prior to plan approval.

4. The SWP3 should contain the following:

a.

b.

Vicinity Map — Location map showing site in relation to surrounding area. Clearly
indicate location of receiving streams/surface waters.

Clearing and Grading Plan — Indicate the limits and show the acreage of earth
disturbing activity. Show borrow, spoil and topsoil stockpile areas. Include before
and after contours with appropriate contour intervals. Delineate drainage watersheds
indicating acreage of each.

Project Description — Briefly describe the nature, purpose and scope of the land
disturbing activity. This may be self evident from the plan. Include the total area of
the site and acreage of individual phases if applicable. Also include a narrative
describing the overall sediment and erosion control scheme for the site.

Soils Information — Show locations of bedrock, unstable or highly erodible soils as
determined by the Montgomery County soil survey and/or soil tests. Soil surveys are
available from the Soil and Water Conservation District. Other soils information such
as permeability, perched water table, etc., may be mentioned.

Surface Water Locations — Show locations of all lakes, ponds, surface drainage,
patterns, wetlands, springs, etc., on or within 200 feet of the site. If storm waters will
be discharging into a municipal separate storm sewer system (MS4) or into a storm
water management structure such as a detention basin, which is off site, clearly
indicate this on the plans.

Site Development — Show locations of all existing and proposed buildings, roads,
utilities, parking facilities, etc.

Schedule of Construction Activity — Included in this should be a schedule for
implementing temporary and permanent erosion and sediment control practices and
storm water management facilities. The National Pollutant Discharge Elimination
System (NPDES) permit requires that all sediment ponds and perimeter barriers be
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implemented within 7 days of first grubbing. All sediment control structures must
remain functional until upland areas are stabilized.

Location of Practices — Show locations of all erosion and sediment controls and
storm water management practices. Water ponding facilities should be drawn to
scale, with their volumes and area of the contributing watershed given.

Detail Drawings — All structural practices should be explained with detail drawings
and specifications. Installation specifications may also be necessary to aid contractors.
Included should be outlet structures for retention or detention facilities and any special
modification to these structures to aid in improved sediment trapping capability.

Land Stabilization Measures — Provide specifications for temporary and permanent
seeding, mulching, blanketing, etc., and also the installation schedule for each
practice. The NPDES permit requires that all areas at final grade or where
construction activity will cease for 21 days or longer be stabilized within 7 days of last
activity. Velocity dissipation devices should be placed at the outfall of all detention or
retention structures and along the length of any outfall channel as necessary to provide
a non-erosive flow velocity from the structure to a watercourse. Erosion control
blankets and matting should be used to stabilize channels where the flow velocity is
greater than 3.5 ft/s, on steep slopes, on highly erosive soils and on areas slow to
establish a vegetative cover.

Special Notes for Critical Areas — Include pertinent information regarding stream
bank stabilization, riparian corridors, buffer areas, stream restoration plans and
wetland areas.

Maintenance and Inspections — provide notes and information regarding
maintenance of each practice to assure continued performance. The NPDES permit
requires that sediment and erosion controls be inspected once every 7 days and within
24 hours of 0.5” or greater rainfall. A written log of these inspections must become
part of the SWP3. This log should indicate the dates of the inspections, name of the
inspector, weather conditions, observations, actions taken to correct any problems and
the date the action was taken.

. Storm Water Runoff Considerations and Post-Construction Best Management
Practice (BMP’s) - Show the pre and post-construction coefficients including method
used to calculate runoff. Include a narrative description describing post-construction
storm water management BMPs such as detention basins, grassed filter strips or
wetlands and show the location of all such storm water management facilities. Include
vegetation to remain (trees, buffer areas, etc.). Refer to Section 5.6 of the Engineering
Design Standards

Location and Volume of Sediment Ponds — These calculations should be shown for
all temporary or permanent sediment traps/ponds and any retention/detention facilities
to be used for this purpose. All ponds used for the purpose of trapping sediments must
have a volume of 67 cubic yards per acre of total drainage area to the pond (not
disturbed area). Although there is no stipulated standard, trapping efficiency should
be at least 75%.

Off-site Sediment Tracking — Minimize vehicles tracking sediment off-site by
installing gravel construction entrances. The contractor shall schedule street sweeping
or other cleaning methods if off-site tracking becomes a concern.

If the developer decides to build structures within the development or opts to maintain
permit responsibility on lots where structures are being built, a detail drawing of a typical
sublot showing standard BMPs with notes specifying measures for critical areas that must
be included in the SWP3.
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5. Once a site reaches final stabilization, a permittee must file a Notice of Termination
(NOT). A NOT is to be filed when all of the following criteria are met on all disturbed
areas within the development for which the NOT has been filed:

a. A perennial, vegetative cover (or other comparable permanent stabilization practice)
has grown to a 70% density throughout the entire disturbed area;

b. All temporary sediment and erosion controls have been removed and disposed of
properly;

c. All trapped sediment has been permanently stabilized to prevent further erosion;

d. All construction activities have ceased.

The NOT is to be filed within 45 days of when a site reaches final stabilization.
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SECTION 7 - Project Record Survey and Drawings

(TO BE COMPLETED AT A LATER DATE)
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DEED OF EASEMENT
Sample for Natural Person

KNOW ALL MEN BY THESE PRESENTS: That__ PROPERTY OWNER in consideration of
the sum of One Dollar ($1.00) and other valuable considerations, payment of which is hereby
acknowledged, do for themselves, their heirs, executors, administrators and assigns, Grant and Release
unto the City of Dayton, Ohio, a municipal corporation under the laws of the State of Ohio it’s successors
and assigns forever an easement for INSTALLATION AND MAINTENANCE OF A WATER and/or
SANITARY SEWER and/or STORM SEWER MAIN AND APPURTENANCES through the following
described real estate:

DESCRIPTION OF EASEMENT

THROUGH LOT NO.

PROVIDE LEGAL DESCRIPTION HERE

SEAL

(NAME) OHIO REGISTERED SURVEYOR NO ( )

To have and to hold unto the City of Dayton, Ohio, it’s successors and assigns forever, as and for an
easement and right-of-way for the construction, maintenance, use, operation, repair, replacement, and
removal of said main together with such necessary attachments and
appurtenances for the proper use of the same, giving and granting unto the said City of Dayton the right,
through it’s duly authorized officers, agents, and employees, to enter upon said premises at any time for
any of the purposes aforesaid, the conditions being that the work of such repair, replacement, and removal
shall be consummated in a work-man like manner.

Before any building, buildings, other improvements or structures of any kind are constructed over, upon,
or across said easement, the Grantors, their heirs, executors, administrators and assigns, shall submit to
the Grantee detailed plans and specifications of such building, buildings, other improvements or
structures, and the Grantors, their heirs, executors, administrators and assigns, shall not proceed with the
construction pursuant to the plans and specifications so submitted until the Grantee by Grantee’s Director
of Water has approved the plans and specifications as not interfering with the use of the easement granted
herein or with the safety of the water main and appurtenances.
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IN TESTIMONY WHEREOF, the said PROPERTY OWNER have hereunto set their hands this
day of ,200__.

WITNESSES:

STATE OF OHIO, MONTGOMERY COUNTY, SS:

On this day of , 200__, before me, in and for said County, personally came
, the Grantors in the foregoing deed, and acknowledged the
signing thereof to be their voluntary act and deed.

Witness my official signature and seal on the day and year last above written.

Notary Public
Prepared By:

SURVEYOR
COMPANY NAME
ADDRESS

CITY, STATE, ZIP

AN 8%” X 11”7 EXHIBIT OF THE LEGAL DESCRIPTION IS REQUIRED (SIGNED AND
SEALED BY A PROFESSIONAL SURVEYOR LICENSED IN THE STATE OF OHIO)
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DEED OF EASEMENT
Sample for Not Natural Person

KNOW ALL MEN BY THESE PRESENTS: That__ PROPERTY OWNER in consideration of
the sum of One Dollar ($1.00) and other valuable considerations, payment of which is hereby
acknowledged, do for themselves, their heirs, executors, administrators and assigns, Grant and Release
unto the City of Dayton, Ohio, a municipal corporation under the laws of the State of Ohio it’s successors
and assigns forever an easement for INSTALLATION AND MAINTENANCE OF A WATER and/or
SANITARY SEWER and/or STORM SEWER MAIN AND APPURTENANCES through the following
described real estate:

DESCRIPTION OF EASEMENT

THROUGH LOT NO.

PROVIDE LEGAL DESCRIPTION HERE

SEAL

(NAME) OHIO REGISTERED SURVEYOR NO ( )

To have and to hold unto the City of Dayton, Ohio, it’s successors and assigns forever, as and for an
easement and right-of-way for the construction, maintenance, use, operation, repair, replacement, and
removal of said main together with such necessary attachments and
appurtenances for the proper use of the same, giving and granting unto the said City of Dayton the right,
through it’s duly authorized officers, agents, and employees, to enter upon said premises at any time for
any of the purposes aforesaid, the conditions being that the work of such repair, replacement, and removal
shall be consummated in a work-man like manner.

Before any building, buildings, other improvements or structures of any kind are constructed over, upon,
or across said easement, the Grantor or its successors or assigns shall submit to the Grantee detailed plans
and specifications of such building, buildings, other improvements or structures, and the Grantor and its
successors and assigns shall not proceed with construction pursuant to the plans and specifications so
submitted until the Grantee by Grantee’s Director of Water has approved the plans and specifications as
not interfering with the use of the easement granted herein or with the safety of the water main and
appurtenances
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IN TESTIMONY WHEREOF, the said PROPERTY OWNER have hereunto set their hands this
day of ,200__.

WITNESSES:

STATE OF OHIO, MONTGOMERY COUNTY, SS:

On this day of , 200__, before me, in and for said County, personally came
, the Grantors in the foregoing deed, and acknowledged the
signing thereof to be their voluntary act and deed.

Witness my official signature and seal on the day and year last above written.

Notary Public
Prepared By:

SURVEYOR
COMPANY NAME
ADDRESS

CITY, STATE, ZIP

AN 8 % X 11” EXHIBIT OF THE LEGAL DESCRIPTION IS REQUIRED (SIGNED AND
SEALED BY A PROFESSIONAL SURVEYOR LICENSED IN THE STATE OF OHIO)
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OEPA WAIVER LETTER
Sample

DATE

Director of Water

City of Dayton, Department of Water
320 West Monument Avenue
Dayton, OH 45402

RE: Project

Dear

Please consider this letter an addendum to the water and/or sanitary sewer engineering plans submitted by
ENGINEER for the above referenced project.

We request permission to proceed with construction, although the final engineering plans have not been
approved by the Ohio EPA. We agree that if there are any changes per the Ohio EPA review they will be
completed by OWNER within sixty (60) days of said notice. We understand that our letter of credit will
not be released until all EPA items and the construction plans are revised per OEPA comments.

Respectfully submitted,

OWNER
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Rainfall Intensity Table

10 - YEAR STORM
BASED ON USWB RECORDS

TIME I TIME I TIME I
MIN. IN/HR MIN. IN/HR MIN. IN/HR
10.0 5.5 20.0 4.0 30.0 3.2
10.5 5.4 20.5 3.9 30.5 3.1
11.0 5.3 21.0 3.9 31.0 3.1
115 5.2 215 3.8 31.5 3.1
12.0 5.1 22.0 3.8 32.0 3.0
125 5.0 22.5 3.7 32.5 3.0
13.0 5.0 23.0 3.7 33.0 3.0
135 4.9 23.5 3.6 33.5 2.9
14.0 4.8 24.0 3.6 34.0 2.9
145 4.7 245 3.5 345 2.9
15.0 4.6 25.0 3.5 35.0 2.8
155 45 255 3.5 355 2.8
16.0 45 26.0 3.4 36.0 2.8
16.5 4.4 26.5 3.4 36.5 2.8
17.0 4.3 27.0 3.4 37.0 2.7
17.5 4.2 27.5 3.3 37.5 2.7
18.0 4.2 28.0 3.3 38.0 2.7
18.5 4.1 28.5 3.3 38.5 2.7
19.0 4.1 29.0 3.2 39.0 2.7
19.5 4.0 29.5 3.2 39.5 2.7
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EARTH DISTURBANCE APPLICATION

CITY OF DAYTON, DEPARTMENT OF WATER

320 West Monument Avenue One Stop Permit Center
Dayton, OH 45402 371 West Second Street
(937) 333-3725 (Phone) Dayton, OH 45402

(937) 333-6768 (Fax) (937) 333-6804 (Phone)

1. APPLICANT INFORMATION

NAME STREET ADDRESS | CITY, STATE | STATE | PHONE

OWNER
& Contact Name:

CONTRACTOR
& Contact Name:

ENGINEER
& Contact Name:

2. PROJECT INFORMATION

Project Title:

Address:

Type of Project (Circle one):  Residential Commercial  Industrial
3. EARTH DISTURBANCE ACTIVITY

Area of Earth Disturbance (in acres):

Has NOI application for coverage under Ohio EPA’s general permit been submitted to Ohio EPA for
Construction Site Storm Water (circle one): YES NO N/A

Erosion and Sedimentation Pollution Control Plan prepared (circle one): YES NO

The owner of the development and/or designated representative, do hereby agree to comply with all the
laws of the State of Ohio and the regulations of the City of Dayton, pertaining to earth movement
(including erosion and sediment controls) and the said construction will be in accordance with plans and
specifications submitted herewith and certify that the information and statement given on this application
are true.

APPLICATION SUBMITTED BY:

(print name and title)

COMPANY: PHONE:

SIGNATURE: DATE:
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INSTRUCTIONS
For
EARTH DISTURBANCE APPLICATION

1. APPLICANT INFORMATION (To be completed by the Applicant)

Please provide applicable information about the owner, contractor, and engineer.
2. PROJECT INFORMATION (To be completed by the Applicant)

Please provide a project title, address, and type of project.
3. EARTH DISTURBANCE ACTIVITY (To be completed by the Applicant)

Please provide the total area of earth disturbance that will result from the proposed development OR
demolition activities.

For operations larger than 5 acres, the application for the NOI must be submitted to the OEPA prior to
the Department of Water review and approval of this application. Please provide a copy of the
completed NOI and date submitted to the OEPA. If the general permit has been issued please provide
a copy with this application.

A professional engineer licensed in the State of Ohio should submit an Erosion and Sedimentation
Pollution Control Plan. The Erosion and Sedimentation Pollution Control Plan should be prepared
following guidelines outlined within “Rainwater and Land Development, Ohio’s Guide for Storm
water Management, Land Development, and Urban Stream Protection” (latest edition) and City of
Dayton Engineering Standards for Water, Sanitary Sewer, and Storm Sewer Facilities. The plan shall
at a minimum address catch basin protection, perimeter protection, and maintaining dirt free roads.

The owner should read, sign, and date the application and submit to One Stop Permit Center, Department
of Water, Division of Water Engineering located at 371 West Second Street, Dayton, OH 45402.
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NON-STORM WATER DISCHARGE APPLICATION

CITY OF DAYTON, DEPARTMENT OF WATER

320 West Monument Avenue One Stop Permit Center
Dayton, OH 45402 371 West Second Street
(937) 333-3725 (Phone) Dayton, OH 45402

(937) 333-6768 (Fax) (937) 333-6804 (Phone)

2. APPLICANT INFORMATION

NAME STREET ADDRESS | CITY, STATE | STATE | PHONE

OWNER
& Contact Name:

ENGINEER
& Contact Name:

2. PROJECT INFORMATION

Project Title:

Address:

Type of Project (Circle one):  Residential Commercial  Industrial
3. OUTFALL INFORMATION

City of Dayton Outfall Number:

Volume of Discharge to the MS4 (in cfs):

Describe the type of non-storm water discharge and its source:

Has application for coverage under Ohio EPA’s general or NPDES permit been submitted to Ohio EPA for
non-storm water (circle one): YES NO

The owner of the property and/or designated representative, do hereby agree to comply with all the laws
of the State of Ohio and the regulations of the City of Dayton, pertaining to non-storm water discharge to
the MS4 and the said discharge will be in accordance with plans and specifications submitted herewith
and certify that the information and statement given on this application are true.

APPLICATION SUBMITTED BY:

(print name and title)

COMPANY: PHONE:

SIGNATURE: DATE:
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INSTRUCTIONS
For
NON-STORM WATER DISCHARGE APPLICATION

4. APPLICANT INFORMATION (To be completed by the Applicant)

Please provide applicable information about the owner, contractor, and engineer.

5. PROJECT INFORMATION (To be completed by the Applicant)

Please provide a project title, address, and type of project.

6. OUTFALL INFORMATION (To be completed by the Applicant)

A.

Define the pre-determined City of Dayton Outfall Number. The applicant should
contact the Department of Water, Division of Environmental Management for this
information at 333-3725.

Define the volume (in cubic feet per second) to the Municipal Separate Storm Sewer
System (MS4).

Describe the type of non-storm water discharge and its source.
Please define if application for coverage under Ohio EPA’s permit for non-storm

water discharges has been submitted to Ohio EPA. Please provide a copy of the
permit (copy of the NOI or NPDES application at minimum).

The owner should read, sign, and date the application and submit to One Stop Permit Center,
Department of Water, Division of Water Engineering located at 371 West 2™ Street, Dayton,
OH 45402.

By signing this application the owner acknowledges the following:

A

Only CLEAN pollutant free water is permitted to be discharged to the MS4.
Chemicals including but not limited to cleaners, antifreeze, neutralizing acids or bases
added to process water CANNOT be discharged to the MS4. Discoloration or
suspended solids in the storm sewer discharge are not permitted. Any modifications
or changes to the information provided herein shall be reported to the Department of
Water immediately. Modifications may require reapplication. In addition, the owner
should be aware that during extreme flooding events the City of Dayton may operate
existing flood gates as part of standard operational and maintenance procedures.
Through this process the MS4 may not function as under normal conditions and the
City of Dayton reserves the right to limit non-storm water discharges to the MS4.

At any time the discharge violates City of Dayton Ordinance No. 29358-97, state, or

federal water quality standards the City of Dayton reserves the right to limit the non-
storm water discharge to the MS4.
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Month day, year

Applicant Name
Applicant Company
Applicant Address
Applicant Address

RE:  Facility Name
Non-Storm Water Discharge

Dear xxxx:

The Department of Water, Division of Water Engineering is in receipt of the completed Non-Storm
Water Discharge Application forms for [facility name]. Per your [month day, year] application of
request (attached), this specific discharge will be accepted by the City of Dayton Municipal Separate
Storm Sewer System (MS4). Based on the information submitted, the Department of Water
acknowledges that [facility name/owner] will discharge a maximum peak flow of [x.xx] cubic feet
per second (cfs) to the MS4 owned and operated by the City of Dayton. The locations of discharge are
restricted to [location].

Please be aware that the MS4 is designed specifically to convey surface runoff and that the Non-Storm
Water Discharges acknowledged as part of the completed application are considered a special
privilege based on individual site characteristics and downstream capacity of the existing MS4. As
outlined within the Application Instructions, extreme flooding events less frequent than the design
storm may cause capacity limitations within the existing MS4. Under these conditions, the City of
Dayton may require that non-storm water discharges to the MS4 be temporarily terminated during the
flooding event.

[owner] on behalf of itself, its employees, and agents, releases the City of Dayton, its agents, officers,
and employees from any and all known and unknown causes of action, damages, liabilities, costs,
expenses and claims and demands of whatsoever kind or nature which, [owner] has or may ever have
against the City which result from the discharge or release of hazardous substances or pollutants
placed in the City of Dayton MS4 by [owner]

We will keep your application on file and provide updates as they become necessary. Please notify
this office of any revisions to information provided on the original application. If you have any
guestions concerning this matter please contact [chief engineer-design] at 333-xxxx.

Sincerely,

[Director], Director
Department of Water

Attachments

cc: [consultant/engineer]
[sewer maintenance manager], City of Dayton
[environmental management manager], City of Dayton
[water engineering manager], City of Dayton
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Sample Stormwater System
Inspection Checklist

Owner:

Inspector:

Date/Time:

General Conditions

Maintenance Item

Required Action

Encroachment into Stormwater System

Check area for unpermitted construction that affects
system, contact owner to remedy situation.

Complaints from residents

Review and investigate complaints, take necessary
actions, respond to resident.

Public Hazards (describe below)

Identify any public hazards in and around the
stormwater system, notify county engineer.

Street Cleanliness

Determine date of last street cleaning, schedule
cleaning if necessary

Condition of Vegetation

Check for damaged or dying plantings, check length

of grass, schedule remedial actions if necessary

Specific Comments:

Str No:

Comments
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Sample Stormwater System (Cont.)

Inspection Checklist

September 2009

Catch Basins

Maintenance Item

Required Action

1. Presence of Trash

Remove all trash

2. Presence of petroleum products

Remove petroleum products with absorbent material

3. Measurement of sediment

Measure sediment and record on inspection record,
schedule cleaning of more than 50% full

4. Condition of Catch Basin

structure

Check for cracks, missing concrete, and damage to

5. Condition of inlet and outlet pipes

Check for cracks, gaps, and damage to pipes

Specific Comments:

Str No:

Comments
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Sample Stormwater System (Cont.)
Inspection Checklist

Manholes
Maintenance Item Required Action

1. Presence of Trash Remove all trash, determine source and remedy
cause

2. Presence of petroleum products Remove petroleum products with absorbent
material, determine source and remedy cause

3. Presence of sediment Schedule cleanout, determine source and remedy
cause

4. Condition of Manhole Check for cracks, missing concrete, and damage to
structure

5. Condition of inlet and outlet pipes Check for cracks, gaps, and damage to pipes

Specific Comments:

Str No: Comments
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Sample Stormwater System (Cont.)
Inspection Checklist

Outlet Pipe

Maintenance Item

Required Action

1. Presence of Trash

Remove all trash, determine source and remedy
cause

2. Presence of petroleum products

Remove petroleum products with absorbent
material, determine source and remedy cause

3. Presence of sediment

Schedule cleanout, determine source and remedy
cause

4. Condition of Manhole

Check for cracks, missing concrete, and damage to
structure

5. Condition of embankment

Check vegetation and riprap for erosion, schedule
remedial action if necessary

Specific Comments:

Str No:

Comments
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Sample Inspection and Maintenance Log

Location:
Date Water Depth to Floatable Maintenance Maintenance Comments
Sediment Layer Performed Personnel
1. The water depth to sediment is determined by taking two measurements with a stadia rod: One

measurement from the catch basin opening to the top of the sediment pile and the other from the catch
basin opening to the water surface. When the difference between the two measurements is fifteen
inches (15”) or less, the catch basin should be cleaned out.

The catch basin should be cleaned out when a floating hydrocarbon layer is present. In the event of a
spill, the catch basin should be cleaned immediately.
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STORM WATER CONTROL EASEMENT AND RESTRICTIVE COVENANT

KNOW ALL MEN BY THESE PRESENTS THAT , the Grantor(s) herein, for
valuable consideration received from the City of Dayton, Ohio, the Grantee herein, do(es) hereby grant, bargain,
sell, convey and release to the Grantee, for the use and benefit of the Grantee’s Department of Water, an
easement, over, upon, and through the Property as described more particularly in Exhibit A attached hereto for
the purposes stated in the Storm Water Control Agreement attached hereto as Exhibit B.

The Grantor(s), for itself (themselves) and its (their) successors and assigns, hereby covenant(s) with
the Grantee, its successors and assigns, that it (they) is (are) the true and lawful owner(s) of the Property, and is
(are) lawfully seized of the same in fee simple, and has (have) good right and full power to enter into the Storm
Water Control Agreement and to enter into this Easement and Restrictive Covenant. The Grantor(s) further
covenant(s) with the Grantee that it (they) will adhere to the terms and conditions of the Storm Water Control
Agreement, including, but not limited to, adherence to the Post Construction Design Requirements of the City of
Dayton Department of Water Standards, performance of inspection and maintenance pursuant to the Operations
and Maintenance Manual, and notification to the Grantee upon any change in ownership of the Property or any
changes, major repairs, or failures regarding the storm sewer system or post construction storm water controls.

The terms and conditions of this Easement and Restrictive Covenant shall run with the land and shall be
binding upon the Grantor(s) and its (their) successors and assigns.

IN WITNESS WHEREOF, the Grantor(s) has (have) caused this Easement and Restrictive Covenant to
executed this day of , 20009.

GRANTOR

By

[Acknowledgment on following page.]
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STATE OF OHIO, COUNTY OF MONTGOMERY  SS:

BE IT REMEMBERED, that on the day of , 200_,
before me the subscriber, a Notary Public in and for said state and county, personally came the above named

, who signed or acknowledged the signing of the foregoing instrumentto be

voluntary act and deed.

IN TESTIMONY WHEREOF, | have hereunto subscribed my name and affixed my official seal on the
day and year last aforesaid.

Notary Public
My Commission expires:

This instrument prepared by:
The City of Dayton, Ohio

P.O. Box 22
Dayton, Ohio 45401
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APPENDIX B

POST CONSTRUCTION STORM WATER REQUIREMENT DESIGN GUIDANCE
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Appendix B - Post Construction Storm Water Requirements:

Appendix B functions as atool to help developers and designers implement the City of Dayton’s post
construction storm water management program. This section includes 1) guidance on how to select non-
structural post construction storm water best management practices (BMPs) and 2) guidance on how to select,
design, and maintain structural post construction storm water BMPs. Temporary soil erosion and sedimentation
control BMPs are aso discussed in this section.

To incorporate storm water management effectively into asite design, it is essential to consider storm water
during the early planning stages and during design to successfully implement storm water BMPs during
construction and after construction.

Subsections within Appendix B include the following:

Bl Storm Water Non-Structural Site Design Techniques

B2 Select Temporary Soil Erosion and Sediment Control Techniques

B3 Selecting the Appropriate Storm Water Best Management Practices for Dayton

B4 Best Management Practices (BMPs) — Suitability, Design, and Maintenance Elements

B1, Storm Water Non-Structural Site Design Techniques, is comprised of BMPs that must be considered in the
early planning stage. The non-structural BMPs presented in this section include the following:

Conservation Devel opment

Site Reforestation

Wetland Setback

Stream Setback

Soil Amendments/Tilling
Disconnection of Impervious Cover
Rooftop Disconnection

Reduced Street Width

Reduced Sidewalks

Smaller and Vegetated Cul-de-sac
Shorter Driveways

Modified Parking Lots

B2, Select Temporary Soil Erosion and Sediment Control Techniques, is devoted to those storm water BMPs
implemented temporarily during construction to minimize the movement of soil off-site. The BMPsin this
section include the following:

Pre-Construction Planning

Tree and Natural Area Preservation

Runoff Control

Sediment Control

Soil Stabilization

Inspection and Maintenance
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Structural post construction storm water BMPs are addressed in B3, Selecting the Appropriate Storm
Water Best Management Practice for Dayton, and in B4, BMP — Suitability, Design, and Maintenance
Elements. The specific BMPs in these sections include the following:

Infiltration

Vegetated Swales and Filter Strips
Dry Extended Detention Basin
Wet Extended Detention Basin
Wetland Extended Detention Basin
Bioretention (Rain Gardens)
Pervious Pavement Systems

Green Roofs

Cisterns (Rain Barrels)
Manufactured Devices

Flow Chart Description (Fiqure B-1)

To understand Appendix B as a whole, a flow chart has been developed depicting the various
subsections within Appendix B and how they relate to one another. Refer to Figure B-1 for the flow
chart. B1, B2, and B3 are intended to be stepped through with the outcome of each section being one or
more storm water BMPs suitable for the storm water goals of the site.

B3 is somewhat more complex than B1 and B2 in that there are two stages of BMP selection, 1)
Treatment Elements followed by 2) Site Conditions. A designer should first consider the six treatment
elements, selecting appropriate BMPs for each applicable treatment element and ensuring that the
selected BMPs satisfy all treatment elements. To ensure all treatment elements are satisfied, it may be
necessary to re-look at BMP selection. A combination of BMPs dispersed throughout the site or located
in series may be the best option to address a given situation. Once all applicable treatment elements are
satisfied, the designer should ensure that the selected BMPs are suitable for the site conditions. This
may prompt additional iterations of BMP selection until all elements are satisfied and site conditions are
not prohibitive. When satisfactory BMPs have been selected, the designer may proceed to B4 to begin
designing the BMP(s). B4 may also be useful in providing alternative BMP designs that meet the site
conditions.
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Section B1 - Storm Water Non-Structural Site Design Techniques

A range of storm water non-structural site design techniques should be considered during the planning and
design phases of every development and redevel opment project to minimize storm water runoff impacts to
surface waters. These techniques, when implemented in coordination with one another, can approximate
predevelopment hydrology, improve water quality, reduce the generation of storm water runoff, and reduce
construction costs. Each site comes with different restrictions and attributes and techniques must be chosen on
acase-by-case basis. These techniques are not only better for water quality, but if chosen with care, are likely
to provide amore attractive residential, commercial, or industrial development.

An example of astorm water non-structural site design might be to 1) set aside 30% of the land for open space
(as contiguous as possible), 2) cluster buildingsin one area 3) provide aswale system rather than storm sewers,
and 4) discharge roof drains to unchannelized green areas. Numerous possibilities exist for designing a site that
reduces its impact on surface waters.

Section B1 includes storm water non-structural site design technique descriptions (section B1-1) and
comparative information (section B1-2) to assist in planning and design of future developments.

B1-1 Technique Descriptions

1) Conservation Development (OH DNR 2006)

Conservation Development (sometimes referred to as open space design) helps to maintain
predevelopment hydrology by protecting natural areas which promote infiltration. Predevel opment
hydrology refersto the natural flow of water on the site before being disturbed. During site plan
development, natural areas including forests, water bodies, drainage ways, prairies, wetlands, floodplains,
ridges, and steep slopes are delineated as preserved open space. Greater than 40% of the site should be
allocated to permanent open space. Buildings and roads are then located in alogical manner throughout
therest of the site. Site plan layout should aso be cognizant of open space planning in surrounding areas
to try to interconnect natural areas and farmlands as much as possible.

2) Site Reforestation (MN PCA 2006)

Site reforestation encourages the planting of treesin cleared areas of the development site. This can either
compensate for trees that were cleared from the site for construction, or it can provide additional trees on
existing turf or barren ground. Increasing the net amount of foliage on the site provides many storm water
benefits including a clear goa of establishing a mature forest canopy that can intercept rainfall, maximize
infiltration, and decrease the risk of soil erosion.

3) Wetland Setback (OH DNR 2006 and MN PCA 2006)

A wetland is defined as an areathat is saturated by enough water to be dominated by vegetation adapted
for lifein saturated soil. In Ohio, wetlands include swamps, marshes, fens, bogs, and other similar areas.
Wetlands are best identified in a devel opment/redevel opment site through delineations performed by
wetland scientists/engineers.

A wetland setback, or buffer, is a vegetative setback between the development and awetland, pond, lake,
or water quality pond. The setback physically protects the wetland from further disturbance or
encroachment while al'so providing a storm water filter. A setback can be designed with a depression area
on the outer boundary to capture the storm water, followed by a grass filter strip designed for sheet flow
conditions to improve water quality. Thefilter strip can then discharge to awider forest or shrub buffer

B-4



August 2009

that infiltrates the water or provides further treatment. In thisway, surface flow istransferred to
subsurface flow before it reaches the wetland. Vegetation should be chosen carefully by alandscape
architect, botanist, or native plant dealer to ensure that the plants are suitable for the climate and
conditions of the site.

The wetland setback width depends on the Ohio EPA classification of the wetland as defined in Ohio
Administrative Code 3745-1-54, but ranges between 120 and 25 feet.

4) Stream Setback (OH DNR 2006 and MN PCA 2006)

Similar to the wetland setback, a stream setback is ariparian buffer situated between a development site
and a stream/river. The setback will minimize property damage and protect water quality by providing an
areafor bank flooding, meander mitigation, and stream processes to occur. Stream setbacks encourage
stream stability, wildlife habitat, and water quantity and quality functions.

Per Ohio EPA the stream setback width is atotal width that crosses the channel and is cal cul ated
empirically according to the drainage area. The setback areais a combination of two overlapping
distances; 1) the streamway distance estimated to accommodate the meander belt and 2) the minimum
distance from the channel bank. Refer to the Ohio DNR Rainwater and Land Development Manual for
details on calculating stream setback. Similar to wetlands, a stream setback can be designed with a
depression area on the outer boundary to capture the storm water followed by a grass filter strip designed
for sheet flow conditions to improve water quality. Thefilter strip can then discharge to a wider forest or
shrub buffer that infiltrates the water or provides further treatment. This ensures that water is not
concentrated when entering the stream. Native vegetation, preferably forested should be used in the
setbacks.

The stream setback area should be clearly defined on the site plans as well as demarcated on site during
construction.

5) Amended Soilsand Tilling (MN PCA 2006)

To promote infiltration and thus predevelopment hydrology, soils can be amended and tilled (12 to 24
inches) to recover soil porosity and build density that was lost on site due to excavation and compaction.
Thisistypically done on grassy lawns where construction has disturbed soil structure and caused highly
compacted soils. Soil amendments or conditioners such as compost, topsoil, sand, lime, and gypsum can
be used depending on the purpose of the amendment and what plants will be used on the lawn. Different
organic material compositions are needed for the success of different plant covers. Amendments can be
engineered to improve water holding capacity, and fibers can be used as amendments for structural
support to prevent compaction. Using construction practices that prevent mechanical compaction of the
soil and encouragettilling is essential to promoting infiltration.

6) Disconnection of Surface Impervious Cover (MN PCA 2006)

The goal of disconnecting surface impervious cover isto spread runoff from impervious areas to adjacent
pervious areas, where filtering and infiltration occur, and to reduce the rate and volume of runoff.
Disconnections may be restricted based on the length, slope, and soil infiltration rate of the adjacent
pervious areas. Minor grading may be needed to promote sheet flow and vegetative filtering in the
pervious areas.
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7) Rooftop Disconnection (MN PCA 2006)
Instead of connecting roof drains to the sanitary or storm sewer system, they should be directed to
discharge over lawns where the runoff can be filtered and infiltrated. Roof drains can aso be directed to
rain gardens, rain barrels, and dry wells; with the exception that dry wells are not allowed in Well Field
Protection Areas per Section 150.363, Well Field Protection Districts, of the Revised Code of General
Ordinances (R.C.G.0O.) Zoning Regulations.

8) Reduce Impervious Surfaces (OH DNR 2006 and MN PCA 2006)
Impervious areas are surfaces, such as concrete or asphalt, which do not allow water to infiltrate into the
soil base. In developed areas, impervious surfaces are the largest cause of increased storm water and
subsequent water pollution. Severa techniques are commonly used to effectively reduce the total area of
rooftops, parking lots, streets, sidewalks, and other impervious covers. The overall goal of thistechnique
isto reduce the impervious surface area and/or discharge impervious areas to pervious areas that will
mimic predevelopment hydrology. Specific ideas for impervious surface reductions include the
following:

a. Streets
Use the narrowest possible street width as allowed by City ordinance. Narrower residential streets
would provide cost savings for construction and maintenance as well asimprove pedestrian safety by
reducing traffic speeds.

b. Sdewalks

Use minimal sidewalk widths as allowed by City ordinance. In addition, the following methods

could be used for sidewalks to effectively decrease impervious areas and runoff:

e Require sidewaks on only one side of the road and set them back from the road to allow
opportunities for infiltration.

e Disconnect sidewalks so that they drain to lawns or landscaping instead of directly to the storm
sawer system.

o Use stepping stones instead of traditional sidewalksin areas of low traffic.

e Use pavers with permeable bases that allow infiltration and can be used instead of concrete.

Cc. Cul-de-Sacs
Use the minimum cul-de-sac diameter as allowed by City ordinance. Some additional alternatives
include:
e Landscape an areain the middle of the cul-de-sac and turn it into a bioretention cell to treat
storm water runoff.
e Usearingroad instead of a cul-de-sac.
e Use aT-shaped turnaround (or “hammerhead turnaround”).

d. Driveways
Use the minimum front yard setback as alowed by City ordinance. Other driveway alternatives to
decrease the amount of impervious surfaces include:
¢ Reduce driveway width.
e Use permeable driveway surfaces such as porous pavement.
e Design shared driveways.
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e. Parking Lots
Use the minimum parking space and aisle requirements as allowed by City ordinance. In addition,
the following alternatives would benefit storm water quality:
e Provide compact car spaces.

Use pervious pavement.

Incorporate one-way parking lanes.

Create storm water “islands” in traffic islands or landscaped areas.

Utilize non-paved areas for additional overflow parking.

Incorporate trees into the design to provide shade which reduces runoff temperatures.

Use grass reinforced areas for maintenance and emergency access.

B1-2 Comparative I nfor mation

To assist planners and designers in incorporating storm water non-structural site design techniques into their
projects, Table B-1 provides comparative information for various techniques. In addition, the techniques are
organized into two categories; 1) techniques that help to approximate predevel opment hydrology and 2)
techniques that reduce the storm water runoff volume from a developed site. Ideally, a combination of
techniques from the two groups would be incorporated into asite design.  The following describes each of the
column headings and their contents:

1) What are the potential cost savings for devel opers?

Many storm water non-structural site design techniques can result in significant cost savings for
developers during construction in the form of reduced infrastructure costs, more available land for
devel opment, higher and faster sales, and lower long-term maintenance costs. Table B-1 ranks the
potential cost savings for each technique, as being high, medium, or low.

2) How easy isit to implement the technigue in most communities?

Some storm water non-structural site design techniques are becoming or have become standard practices,
while others are newer and more difficult to adopt. Table B-1 rates how easy it isto implement each
technique given local codes and design guidelines. Techniques denoted as experimental are not included
in current design guidelines and may involve atime-consuming and uncertain approval process. Required
techniques are required under local ordinance and promoted techniques are actively encouraged.
Constrained techniques are governed by local and in some cases state codes so designers should aways
refer to applicable codes and ordinances for design requirements.

3) What isthe most appropriate land use for the techniques?

The nature of the proposed land use at a site often influences the kinds of storm water non-structural site
design techniques that can be applied. Table B-1 presents a genera indication of the most appropriate
land use(s) for each technique. Land uses indicated in the table include Residential, Commercial/Office,
and Industrial.
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TableB-1 Storm Water Non-Structural Site Design Techniquesto Incorporateinto Site Planning and
Design

Storm Water Non-Structural Site Cost Easeof Appropriate
Design Techniques Savings Implementation Land Use*

Conservation Devel opment High Promoted All
Site Reforestation Medium Promoted All
Wetland Setback High Required All
Stream Setback High Required All
Soil Amendments/Tilling Low/Med Experimental All

ﬁ;?;g?fjg on of Surface High Experimenta Al

Rooftop Disconnection High Required All

Reduced Street Width High Constrained All

Reduced Sidewalks High Constrained Residential, C/O
Smaller and V egetated Cul-de-sac High Constrained Residential
Shorter Driveways High Constrained Residential
Modified Parking Lots High Constrained C/O, |

'L and Use Codes

I: Industrial development

Residential: Residential development, any density
C/O: Commercial/office including institutional uses

Section B2 - Select Temporary Soil Erosion and Sediment Control Techniques

Construction sites can be a mgor source of sediment and non-point source pollutants if soils are exposed and
therefore susceptible to erosion. Effective application of temporary soil erosion and sediment controls is an
essential element of construction site planning and helps preserve the long-term capacity and function of the
permanent storm water BMPs. Construction contractors should recognize that they may need to modify the
origina erosion and sediment control plan throughout the construction period as site conditions change.

Table B-2 lists temporary soil erosion and sediment control techniques that should be considered in a Storm
Water Pollution Prevention Plan (SWP3) for a site. The table indicates how each technique is applied in the
construction process, and provides some additional comments. More information on erosion control
requirements is included in Section 6 of this document. For detailed design of temporary controls, refer to the
Ohio DNR Rainwater and Land Development Manual.
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Technigue Practice How it Works When to Apply Comments
Site planning | Minimizes soil Expose only as
Pre- : : : much area as
. and grading | disturbance and Planning
Construction uencin unprotected exposure needed for
Planning = 9 b P immediate
construction.
Buffer variable
Treeand Egrrlfetrvati on Establishes from
protective zone around | Prior to earth afew feet to 100’
Natural Area and water . ;
. valued disturbance depending upon
Preservation resource ;
natural areas resource being
buffers
protected.
. Prior to earth .
Rock check Reduce velocity of _ disturbance and as new Not mte_nded to
d concentrated flowsin S trap sediment
ams small open channels swales are built prior to when used aone
grass establishment )
Early in construction
Providesatemporary | processand as May include
Slope drain outlet to convey embankments/diversions | sediment traps at
Runoff Control A .
runoff down slope are built prior to outlet/inlet.
stabilization
Directs sediment- May increase
laden water to a . . Yy -
Temporary . Early in construction erosion potential if
R settling pond or routes .
diversion process not designed
clean water away from correctl
disturbed areas Y
. Refer to Ohio
Sediment Settles out sediment Early in construction DNR Rainwater
. and controls release of
basin process and Land Devel.
runoff '
Manual for design.
. Refer to Ohio
Sediment Settles out Se.d' ment Early in construction DNR Rainwater
for small drainage
trap areas process and Land Devel.
Manual for design.
. Not as effective as
. Redluces sediment- Prior to earth sediment
Silt fence laden runoff by disturb basing
. onding isturbance asins/traps or
Sediment P diversions.
contra Minimizes movement Inlet devices must
Inlet of soil into drainace Prior to earth be inspected and
protection . disturbance maintained after
system .
every rain event.
. Uses
) Reduces sediment- Early in construction compost/mulch.
Filter berm laden runoff by ' ded f
slowing and filtering process Not inten or
concentrated flow.
Traps sediment by May handle more
Filter sock filtering water through | Prior to earth flow than silt fence
a compost-filled disturbance and ismore
permeable tube durable.
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Technique Practice How it Works When to Apply Comments
Includes
Construction | Minimizes transport of | Prior to earth mechanism to
entrances sediment off-site disturbance dislodge soil from
vehicles.
Must use a
Street Minimizes transport of . vacuum-type
sweeping sediment off-site On-going sweeper (o
maintain site and
do so frequently.
May use
Reduces dust from temporary seeding,
exposed soils and mulching,
Dust control . On-going watering, wetting
reduces air-borne
agents, graded
substances . .
il soils, and wind
Stabilization breaks.
Grade Minimizesrill and As slopes are disturbed All o opes ste_eper
treatment gully erosion and graded than 3:1 require
treatment.
Seed should be
Topsoiling, . applied when work
seeding, Establishes vegetation As areas are disturbed is not scheduled
h and graded
mulching for more than 21
days.
Soddin Provides immediate Asareas are disturbed Mav be expensive
9 stabilization and graded &y D EXpENSIVE.
Degradable and non-
Erosion degradable As areas are disturbed Follow 1
control manufactured and araded manufacturer’s
products materials used to 9 specifications.
stabilize bare areas
Inspection Assuresthat BMPs Inspect once per
Inspection and | and follow- areproperly installed | All construction week and after
maintenance up and operating in phases every 0.5” or
maintenance | anticipated manner greater rainfall.

1 Based oninformation in the Ohio DNR Rainwater and Land Development Manual.

Section B3 Selecting the Appropriate Storm Water Best Management Practicesfor Dayton

Designers need to carefully think through many factors to choose the most appropriate, effective and feasible
practice(s) at a development site that will best meet local and state storm water objectives. This section presents
aflexible approach to BMP selection, depicted in Figure B-1, that allows for the selection of BMPs most
capable of addressing an identified problem. Selecting an inappropriate BMP for a site could lead to adverse
resource impacts, friction with regulatorsif a BMP does not work as anticipated, misperceptions about storm
water control success, and wasted time and money. Careful selection of BMPs will prevent negative impacts
from installing the wrong BMP at the wrong location. In order to reduce the risk of choosing the wrong BMP,
the following eight subsections should be considered in the BMP selection process. Each of these factorsis

addressed in this section as follows:
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Redevelopment. AsDayton islargely built-out, development within the city limitswill likely be
redevelopment with the most challenging areas being in the congested downtown business and residential
areas. Although storm water treatment options may seem more limited in congested areas, suitable BMPs
areavailable. Refer to section B3-1.

Receiving Water Issues. Depending on the nature of the receiving water (ground water, impaired surface
water, or wetland), certain BMPs may be promoted, restricted or prohibited, or special design or sizing
criteriamay apply. Refer to section B3-2.

Soil and Kar st Conditions. The soilsin Dayton are predominately a mixture of urban fill and well drained
loamy soil, which is generally well-suited to infiltration practices. There are, however, some areas on the
west side of Dayton that are situated over shale and limestone; potential karst areas. Designers need to be
aware of the soil on their site. Refer to section B3-3.

Best Management Practice Performance. Different types of BMPs perform differently with regard to
pollutant removal. At thistime thereis no water quality requirement for effluent pollutant concentrations
but this may change in the future. Data regarding performance on BMP types continually grows and
becomes more valid as more studies are conducted and reported. Rather than repeat data within this
document, compilations of data are referenced for designer perusal. Refer to section B3-4 for more
information.

On-site Storm Water M anagement Approach. Although Dayton prefers storm water management to
mimic predevelopment hydrology, it is recognized that this approach may not always be feasible and larger
BMPs may be necessary. Designers can assess a BMPs ability to handle larger events. Refer to section B3-
5.

Community and Environmental Factors. Each group of BMPs provides different economic, community,
and environmental benefits and drawbacks. Designers need to carefully weigh these factors when choosing
BMPsfor the site. Refer to section B3-6.

Physical Feasibility at the Site. Each devel opment site has many physical constraints that influence the
feasibility (cost) of different kinds of BMPs; designers confirm feasibility by assessing physical factors at
the site. Refer to section B3-7.

Site Restrictions and Setbacks. Check to see if any environmental resources or infrastructure are present
that will influence where aBMP can be located at the development site. Refer to section B3-8.
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Treatment Elements

The following subsections assist the designer in considering important issues that help determine appropriate
BMPsfor developing sitesin Dayton including receiving waters issues, soils, and redevelopment. In some
situations, specific pollutant effluent concentrations may be required or treatment volume may be a priority, in
which case the designer may refer to subsections for BMP performance and storm water management. As
shown in Figure B-1, the treatment elements below are not hierarchically arranged. BMP selection for each of
the following elements is stand-al one and some may not be applicable to a particular project.

B3-1 Redevelopment

Redevelopment refers to devel opment conducted at a site that has already been disturbed and developed. As
Dayton islargely built-out, apart from annex possibilities, much of the development within the city limits will
be redevelopment. Table B-3 provides an assessment of how suitable each BMP isfor storm water
treatment/management within a given redevelopment type. The redevelopment typesin the table target

Dayton’ s more congested areas where available space and pervious area are limited. In areas where spaceis not
constrained, selecting appropriate BMPsis usually not as restricted.

The redevelopment types in Table B-3 include Urban/Central Business, Mature Residential/ Commercial, Urban
Industrial, and Urban Road; the first three redevel opment types being deviated from Dayton’s zoning map. Go
to http://www.cityofdayton.org/departments/pcd/planning/Pages/ZoningM ap.aspx for a copy of the map. The
assessments are termed “Not recommended,” “ Favorable,” and “ Conditional .”

1) Urban/Central Business

In Dayton, Urban/Central Business redevel opment corresponds to the Urban Business District (UBD) and
the Central Business District (CBD) from Dayton’s zoning map.  These districts make up the downtown
district and are characterized by zero setbacks, pedestrian-oriented storefronts and sidewalks, and mix-use
businesses. Residential development is encouraged. These districts are almost compl etely impervious and
adding “green” isachallenge. Suitable post-construction BMPs may be underground manufactured
devices, green roofs, pervious pavement, or bioretention.

2) Mature Residential/Commercial

Mature residential and commercial redevel opment refers to areas very near the downtown district.
Historical preservation isa priority and pedestrian-oriented commercial properties are vital to the area.
This redevel opment type corresponds to the Dayton Zoning Districts including Mature Single-Family
District, Mature Multi-Family District, and Mature Neighborhood Commercial District. Eclectic
residential and commercial areas may also be applicable. Similar to the downtown district, thisareais
limited in available space but not quite as densely built. Opportunities may be available to substitute
green storm water conveyance, such as vegetated swales, in lieu of conventional storm pipe. These areas
also provide an opportunity for residentia rain gardens and cisterns, which provides a means of watershed
stewardship to the neighborhood and treatment of pollutants commonly found in lawns such asfertilizers
and pet waste.

3) Urban Industrial
Urban industrial includes both Light Industrial and General (heavy) Industrial Districts. In Dayton, these
areas tend to be located near the rivers and aong the railroad corridor. Extra precautions should be taken
when operating near awater body which should be considered during early planning as addressed in B1,
Section B1 - Storm Water Non-Structural Site Design Techniques. In general, industrial areas have
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high impervious cover and may contain contaminants in the soil. Infiltration BMPs are considered
conditional based on proximity to water bodies and soil contamination. There may also be more available
space than the typical urban lots.

4) Urban Roads

Urban roads often have limited right-of-way and thus are limited in their optionsto treat runoff. BMPs
conducive to treating the water quality volume from the roads are roadside swales, bioretention,
manufactured devices, and infiltration trenches, provided the trench is designed to move water away from
theroad base. If astorm sewer system is aready in place, BMPs could be installed to capture the water
quality volume and then overflow into the existing drainage system. Cost savings happens when aroad

can be redesigned with less pavement and use of existing storm sewers.

Table B-3 Redevelopment

Mature
BMP Urban/Central | poddential/ Urban Urban Roads
Business X Industrial
Commercial

Infiltration Not - - -
Trench Recommended Conditional Conditional Conditional
Infiltration Not Not - Not
Basin Recommended | Recommended Conditional Recommended
Vegetative Not
S_/valesan_d Recommended Conditional Favorable Favorable
Filter Strips
Dry Extended

) Not Not Not
gg;gr:tlon Recommended | Recommended Favorable Recommended
Wet Extended

. Not Not Not
gg;gr:tlon Recommended | Recommended Favorable Recommended
Wetland
Extended Not Not Favorable Not
Detention Recommended | Recommended Recommended
Basin
Bioretention
(Rain Favorable Favorable Favorable Favorable
Gardens)
Pervious
Pavement Favorable Favorable Favorable Conditional
Systems
Green Roofs Favorable Conditional Favorable NA
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Mature
BMP Urban/Central | o 1o tialy Urban Urban Roads
Business . Industrial
Commercial
Cisterns Conditional Favorable Conditional | NA
(Rain Barrels)
Manufactured Favorable Favorable Favorable Favorable
Devices

B3-2 Recelving Water |ssues

Designers should understand the nature and regulatory status of nearby waters, including ground water that will
receive runoff from the development site. To aid in BMP selection, receiving waters fall into three categories:

Well

Field Protection Areas (WFPA), wetlands, and impaired waters. See Figure B-1 showing potential

receiving water locations.

The type of the receiving water strongly influences the preferred BMP to be used, and in some cases, may
trigger increased treatment requirements. For example, WFPAs may require BMPs with containment
components such as impervious liners. BMP assessments for the three receiving water categories are presented
in Table B-4 and described below. The assessments are termed “Not recommended,” “Favorable,” and
“Conditional.”

1) Isthe site within aWell Field Protection Area?

Siteslocated in the Miami or Mad River WFPASs require BMPs that do not have the potential to
contaminate the aquifer but at the same time function to recharge the aquifer. For more description of
WFPAS, refer to Section 150.363, Well Field Protection Districts, of the R.C.G.O. Zoning Regulations.
Table B-4 indicates the kinds of BMPs that can meet these ground water protection challenges. Most of
the BMPs areindicated as “Conditiona” meaning that careful consideration must be given to the design of
the BMPs, always looking at potential pollutants in the runoff and the distance of the bottom of the BMP
to the water table. Many of the BMPs may be designed with aliner if potential pollutant loads are high,
but it is always best to try to approximate the predevel opment hydrology and provide a treatment
mechanism, such as filtering through a soil media, for the runoff followed by an opportunity to infiltrate to
the ground water.

2) Does the site drain to a wetland?

Wetlands can be indirectly impacted by upland development sites, so designers should choose BM Ps that
can maintain wetland hydroperiods and limit phosphorus loads. As shown in Table B-4, several BMPs
provide infiltration and extended detention storage that protect natural wetlands from increased storm
water runoff and nutrient loads from upland devel opment.

3) Does the site drain to an “impaired water”?

In Dayton, the Mad River, Great Miami River, and Stillwater River are all listed on the Ohio EPA 303(d)
list for impaired waterbodies. BMP selection becomes very important when a development site drainsto a
receiving water that is not meeting water quality standards and may be subject to atotal maximum daily
load (TMDL). The designer may need to choose BM Ps that achieve a more stringent level of removal for
the listed pollutant(s) of concern. Table B-4 compares the capability of BMPs to remove a range of
common pollutants that cause water quality impairments.
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Well Field Impaired
BMP Protection Wetlands Waqters
Area (WFPA)
Gredter than 3 Outside of
General feet above Outside setback .
. . shoreline or
L ocation seasonally high | from wetlands otream setback
water table
Infiltration
(Trench and Conditional Favorable Favorable
Basin)
Vegetative
Swales and Conditional Conditional Conditional
Filter Strips
Dry Extended
Detention Conditional Conditional Conditional
Basin
Wet Extended
Detention Conditional Favorable Conditional
Basin
Wetland
Extend_ed Conditional Favorable Conditional
Detention
Basin
Bioretention
(Rain Conditional Favorable Favorable
Gardens)
Pervious
Pavement Conditional Conditional Conditional
Systems
Green Roofs Favorable Favorable Favorable
Cisterns
(Rain Barrds) Favorable Favorable Favorable
M anufactured - Not .
Devices Conditional Recommended Conditional
Note: The assessments made in this table are done so in consideration of
the performance of individual BMPs. Many enhanced treatment
possibilities exist with combinations of BMPs in series.

B3-3 Identifying Soilsand Karst Conditions
The soilsin Dayton are predominately a mixture of urban fill and well drained loamy soil, whichis
generaly well-suited to infiltration practices. There are, however, some areas across Dayton that are
B-15



August 2009

situated over dolomite; potential karst areas. Refer to the Ohio DNR Karst Area Map at
www.dnr.state.oh.us/portal §/10/pdf/karstmap.pdf and the Miami Conservancy District’s GIS application at
http://gis.miamiconservancy.org/GIlSApplication/ for more detailed information. See Figure B-1 showing
karst feature areas within the city limits. The concern with shallow soils and karst areas is that they provide
adirect outlet to an aquifer with no filtration opportunities. Although Dayton has some potential karst
areas, for the most part, the soils covering them are not shallow (at least 20 feet of soil) but a devel oper
should verify this when planning a site.

Understanding the specific soils on the site isimportant in choosing a storm water BMP. A helpful source
of soil information can be found on the United States Department of Agriculture (USDA) web site at
http://websoilsurvey.nrcs.usda.gov/app/. Table B-5 provides general recommendations on which BMPs
may be favorable on the well drained loamy soils found in Dayton. The recommendations are termed “Not
recommended,” “Favorable,” and “Conditional.”

TableB-5 Soils
Areaswith
BMP Well Drained Comments
Soils"
Infiltration
(Trench and Basin) Favorable
Vegetative Swales and Filter Strips | Favorable
Dry Extended Detention Basin Favorable
Would need an
Wet Extended Detention Basin Conditional impervious
layer.
Would need an
Wetland Extended Detention Basin | Conditional impervious
layer.
Bioretention (Rain Gardens) Favorable
Pervious Pavement Systems Favorable
Green Roofs Favorable
Cisterns
(Rain Barrels) Favorable
Manufactured Devices Favorable
1 These recommendations assume that the seasonally high ground water tableiis at least
3 feet away from the bottom of the BMP and karst features are not a concern.
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Figure B-1 Receiving Water and Karst Feature Areas
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B3-4 Evaluating Best Management Practice Performance

Different types of BMPs perform differently with regard to pollutant removal. If discharge from a site must
comply with a Total Maximum Daily Load (TMDL) initiated for one of Dayton’simpaired rivers, aBMP or a
combination of BMPs may need to be selected based on their ability to remove the pollutant of concern. Refer
to the Ohio EPA TMDL web siteat http://www.epa.state.oh.us/dsw/tmdl/ for the latest TMDL Reports
approved by the U.S. EPA and to determine if any pollutant limits exist on that portion of the river in Dayton.

Data regarding performance of BMPs continually grows and becomes more valid as more studies are conducted
and reported. Rather than repeat data within this document, the following compilations of BMP datalisted in
Table B-6 should be referenced. These compilations are recommended for their diligence in collecting quality
data and the number of studies downloaded to the databases.

TableB-6 Referencesfor BMP Pollutant Removal Perfor mance

Reference Database BMPs' Analyzed Pollutants
Geosyntec Consultants International Detention basin Tota Suspended and Dissolved
and Wright Water Stormwater Best Biofilter Solids
Engineers. 2007. Management Practices | Hydrodynamic Tota and Dissolved Phosphorus
“Analysis of Treatment Database device Tota Nitrogen
System Performance.” Instated in 1999. Mediafilter Tota Kjeldahl Nitrogen
www.bmpdatabase.org | Retention pond Tota Nitrate Nitrogen
Wetland basin Total Nitrate + Nitrite
Wetland Channel | Total and Dissolved Zinc
Total and Dissolved Lead
Total and Dissolved Copper

Center for Watershed National Pollutant Dry ponds Total Suspended Solids
Protection. 2007. Removal Performance | Wet ponds Total and Dissolved Phosphorus
“National Pollutant Database Wetlands Tota Nitrogen
Removal Performance Instated in 2000. Filtering Nitrate
Database, Version 3.” Bioretention Copper
WWW.CWp.org Infiltration Zinc

Open channels Bacteria
! Correlation in BMP names (database = Dayton)
Detention basin = Dry pond = Dry extended detention basin
Biofilter = Bioretention (Rain Gardens)
Hydrodynamic device = M anufactured device
Mediafilter = no comparison
Retention pond = Wet pond = Wet extended detention basin
Wetland basin = Wetlands = Wetland extended detention basin
Wetland channel = no comparison
Infiltration = Infiltration trench and pervious pavement
Open channel = Vegetated swale

B3-5 Deter mining the On-site Storm Water M anagement Approach

Dayton prefers that storm water be managed to mimic predevel opment hydrology with dispersed smaller storm
water BMPs rather than one large detention or retention basin. Nevertheless, in some cases this approach may
not be feasible and BMPs must be chosen to handle larger storm events.

In this section, BMPs are assessed by their ability to handle flows/volumes from three levels of storm water
management; 1) water quality volume (WQv) treatment (as defined by Ohio EPA), 2) channel protection (> 1-
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year event), and 3) peak discharge attenuation (>10-year or 100-year events). Designersfirst need to determine
what requirements or priorities fall within the development site and then what type or combination of BMPs
will likely meet the requirements or fulfill priorities. To meet all aspects of storm water management, a
combination of BMPs arranged in a series, or inclusion of pre-treatment/post-treatment BMPs may be
necessary. Refer to Table B-7 for an assessment of the BM Ps independently.

1) Can the BMP treat the water quality volume?

All of the post-construction structural BMPs in this document can be designed to treat the WQV as defined
in the Ohio DNR Rainwater and Land Development Manual with the exception of residentia cisterns.
Residential cisterns are typically used as a supplemental BMP to capture runoff for reuse and ultimately
infiltration but currently they are rarely sized to capture a specific volume of roof runoff.

2) Can the BMP provide channel protection?

In order for BMPs to provide channel protection to protect streams, they must extend detention for long
periods of time. This requirement limits the number of BMPs that can effectively provide channel
protection, which istypically greater than the 1-year flow event. Alternately, if storm water is managed
near the source through storm water non-structural site design techniques and structural BMPs, a channel
protection BMP may not be necessary.

3) Can the BMP effectively control peak discharges from overbank floods?

Generally, only basins have the capacity to control peak discharge events that cause flooding at the site
(e.g., 10-year and 100-year recurrence intervals). Typically natura floodplains are best suited to control
overbank flooding, but in areas where the floodplain is devel oped, other measures may be required.

TableB-7 Storm Water Management Suitability

Water
Quality Channé Peak
BMP Volume | Protection Discharge
. i Trench No No
Infiltration - Yes
Basin Yes Yes
V_egetatlv_e Swaleand Yes No No
Filter Strip
Dry_ Extended Detention Yes Yes Yes
Basin
Wet_ Extended Detention Yes Yes Yes
Basin
Wetland Extended
Detention Basin Yes Yes No
Bioretention
(Rain Gardens) ves No No
Per vious Pavement Yes No No
Green Roofs Yes No No
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Water
Quality Channéd Peak
BMP Volume | Protection Discharge
Residential Cisterns
(Rain Barrels) No No No
Manufactured Devices Yes No No

B3-6 Consider Community and Environmental Factors

Some BMPs can provide positive social, economic, and environmental benefits for the community, while
others may have drawbacks or create nuisances. Table B-8 presents a comparative assessment of each BMP
asit relatesto land/arearequired, cost of construction, maintenance burden, possible site constraints,
community acceptance, and pollutant removal. Assessments are made in terms of high, medium, and low.

1) Land/Area Required

Often, the amount of land required to install a BMP determines its feasibility within a development plan.
Additionally, the larger the land requirement generally means the greater the cost.

2) Cost of Construction
Table B-8 presents a very general comparison of BMP construction costs, based on the average cost of the
BMP per impervious acre treated.

3) Maintenance Burden
All BMPs require routine inspection and maintenance throughout their life cycle; although some are easier
to maintain than others. This consideration looks at each BMP from the standpoint of the frequency and
cost of scheduled maintenance, chronic maintenance problems, reported failure rates, and inspection
needs. It isbest to anticipate maintenance needs and create a design which caters to those needs.

4) Possible Site Constraints
Site constraints are typical in urban environments where available areais minimal and underground
utilities are abundant. To overcome these constraints, it may take some creativity. Other constraints may
include soils, ground water table, and available right-of-way.

5) Community Acceptance

Community acceptance is very important and unfortunately nearly all BMPs can create nuisance
conditions if poorly designed or maintained. BM P nuisances reduce community acceptance and generate
complaints, but seldom affect the pollutant removal performance of the BMP. Common nuisances include
mosquitoes, geese, overgrown vegetation, floatable debris and odors. If aBMP is prone to nuisance
conditions, designers should focus attention on preventing or minimizing the problem.

6) Pollutant Removal

BMPs differ in their ability to reduce pollutant load and their ability to treat various types of pollutants.
When constructed in series, BMPs are very effective at removing a host of pollutants.

B-20



Table B-8 Community and Environmental Factors

August 2009

Land/

BMP Area Cost of Maintenance | Possible Site | Community | Pollutant

Required | Construction Burden Constraints | Acceptance | Removal
& | Trench Med Low-Med Med-High High Med Med-High
©
£ | Basin High Low-Med Med-High High Low Med-High
Vegetative
Swales and Med Med Low Low Med Low-Med
Filter Strips
Dry Extended | ;o Low Med Low-Med | Low Med
Detention Basin
Wet Extended . .
Detention Basin Med Low Med Low-Med High High
Wetland
Extended High Med Med-High Med-High High High
Detention Basin
Bioretention . .
(Rain Gardens) Med Med Med-Low Med High Med-High
Pervious Low Med-Low Med Med Med-High | Med-High
Pavement
Green Roofs Low Med-High Low-Med Med-High High Med-High
Cisterns .
(Rain Barrels) Low Low Low Low-Med High Med
Manufactured || ., High High Med-High | Med Med
Devices

Site Conditions

The site condition subsections below help the designer understand some of the specific design constraints of a
BMP. Based on design constraints, it may become apparent that specific conditions of the site are prohibitive to
acertain BMP. For instance, a site with high groundwater may prohibit the use of an infiltration practice. In
some cases, a further look into design of the BMP may reveal aternative designs that can accommodate site

conditions.

B3-7 Assess Physical Feasibility at the Site

At this point in the selection process, the list of possible BMPs has been narrowed and now physical factors
at the site are assessed to further limit the selection process. Table B-9 indicates eight physical factors at the

site that can constrain or eliminate BMPs from further consideration.
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1) Isthere enough space available for the BMP at the site?

BMPs vary widely in the amount of surface areathey consume, which can be an important factor at
constricted and costly sites. In some instances, underground BM Ps may be an attractive option in highly
urban areas. Typica BMP surface area needs are presented in Table B-9 as governed by contributing
impervious area or total contributing drainage area.

2) Isthe drainage area at the site suitable for the proposed BM P?

Table B-9 shows the minimum or maximum recommended drainage areas for each group of BMPs.
Designers should strive to distribute BMPs closer to the source of runoff to be most effective. The
minimum drainage area thresholds for the wet extended detention basin and wetland extended detention
basin must be met to maintain the minimum water pond depth; although smaller drainage areas may be
sufficient if designers can confirm the presence of ground water flow able to sustain the design depth.

3) Will soilslimit BMP options at the site?

Low infiltration rates limit or preclude the use of infiltration practices. By contrast, soils with low
infiltration rates are preferred for wet/wetland basins since they help to maintain permanent pools without
the need for aliner. Designers should consult Table B-9 to determine minimum soil infiltration rates, if
any, or preferred Hydrologic Soil Groups for each kind of BMP. Further geotechnical testing may be
needed to confirm soil permeability and ground water depth.

4) Will depth to the water table constrain the proposed BMP?

Bioretention, infiltration and some filtering practices need a minimum separation distance from the bottom
of the practice to the seasonally high water table for ground water protection purposes and for
functionality. The Ohio EPA requires a minimum distance of three feet between the bottom of an
infiltrating BMP and the seasonally high water table. Other BMPs do not require as much separation
distance, although the cost and complexity of construction of most BMPs increases sharply at

devel opment sites where the water table is close to the surface.

5) Isthe slope at the proposed BMP site a design constraint?

Sites with extremely steep slopes can make it difficult to locate suitable areas for BMPs. Table B-9
indicates a maximum slope for BMP installation. Designers will need to refer to or modify site grading
plansto provide suitable locations for desired BMPs,

TableB-9 Physical Feasibility at the Site (adapted from Minnesota Stormwater Manual)
Depth to
BMP Soil Seasonally
Drainage Infiltration High Water M ax.
Surface Area’ Area Rate Table Slope®
S | Trench >5 ac Native soils
I Varies based on with
5 depth 052<f<24 |3 15%
“_E Basin >10ac in/hr
=~ Negligible, Engineered
= { Filter Strip except for 5 ac max soil media— 2-4 ft 20%
[ access varies as
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Depth to
BMP Soil Seasonally
Drainage Infiltration High Water M ax.
Surface Area’ Area Rate Table Slope®
Vegetative Varies based on desired”
Swale depth 10 ac max
A or B soils 0 ft (shallow
ngﬁ;?ggi d 1-3% 10acmax | may require soil limits 25%
liner design)
A or B soils 0 ft (shallow
\I/Dve?enEtT(t)ingéﬁ d 1-3% 20acmax | may require soil limits 25%
liner design)
A or B soils
Wetland Extended | , ,, (2 - 0
Detention Pond 2-4% 20 acmin Ir:qr?gr require 0ft 25%
Engi neereg
Bioretention 0 0.5-2ac soil media 0
(Rain Gardens) 510% preferred Use under- 3ft 20%
draininC, D
. Minimum of
- 0, 0,
Pervious Pavement | 80-100% N/A 0.1 inch/hr 3ft 10%
Varies by
Green Roofs 80-100% N/A plant and N/A N/A
media
Cisterns
(Rain Barrds) N/A N/A N/A N/A N/A
Mar)ufactured N/A Var_lesby N/A N/A |_f
Devices device contained
1. Surface area as a function of contributing impervious area, except for ponds and wetlands, where it
isafunction of entire drainage area.
2. 10 acres may befeasible if ground water is intercepted and/or if water balance calculations indicate
awet pool can be sustained.
3. Slope is defined as the slope across the proposed |ocation of the practice.
4. Engineered soil mixture could be designed to provide.

B3-8 Deter mine Any Site Restrictions and Setbacks

The last step in BMP selection determines if any environmental resources or infrastructure are present that
will influence where aBMP can be located on the site (i.e., setback or similar restriction). Table B-10
presents an overview of site-specific considerations and where to find applicable information.
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TableB-10 L ocation Restrictions and Setbacks

Factor

Considerations

Jurisdictional Wetland

U.S Army Corps of
Engineers Section 404
Permit

Ohio Department of
Natural Resources
Division of Surface
Waters Permit

Ohio Environmenta
Protection Agency 401
Water Quality
Certification and

| solated Wetland Permit

o Wetlands should be delineated prior to siting storm water BMPs.

o Demonstrate that the impact to a wetland complies with all of the following
principles in descending order of priority: avoid direct or indirect impacts,
minimize impact by limiting the degree or magnitude of activity, mitigate
unavoidable impacts through restoration or creation.

e Natural wetlands should not be used for storm water treatment, unless they
are severely impaired, and construction would enhance or restore wetland
functions.

e Direct pipe outfallsto wetlands are restricted. The discharge of untreated
storm water to a wetland must be avoided.

e BMPsarerestricted within the wetland buffer.

¢ Refer to the Ohio DNR Rainwater and Land Development Manual for
requirements.

Stream Channel

U.S Army Corps of
Engineers Section 404
Permit

Ohio Department of
Natural Resources
Division of Surface
Waters Permit

Ohio Environmenta
Protection Agency

401 Water Quality
Certification and

| solated Wetland Permit

o All waterways (including streams, ponds, lakes, etc) should be delineated
prior to design.

e  BMPs should not be placed within the stream under most conditions.

e |f in-stream BMPs are used, justification of no existing practical upland
treatment alternatives must be made.

e Implement measures that reduce downstream warming.

e Activities such as excavation, bank protection, structures, dams, and water
level controls are regulated by the state.

e Ohio EPA water quality standards apply.

Stream Buffer

e Structural BMPs are strongly discouraged in the stream buffer.

e Consider how an outfall channel will cross the buffer to the stream.

e Refer to the Ohio DNR Rainwater and Land Development Manual for
requirements.

Flood Plain

e Refer to Section 151.49, Flood Plain, of the City of Dayton Subdivision
Regulations.

Well Field Protection
Areas

e Refer to Section 150.363, Well Field Protection Districts, of the R.C.G.O.
Zoning Regulations for building restrictions and setbacks.
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Factor Considerations

¢ Recommended setback is 35 feet minimum from adrain field.
Septic Systems e  Consult the Ohio Department of Health and Montgomery County Health
Department.

e Cadll the Ohio Utilities Protection Service at 1-800-362-2764 to locate
existing utilities prior to design.

Utilities e Consider the location of proposed utilities to serve the development.
e Consult the City of Dayton, Ohio Zoning Code for building setbacks.
e Consult the Ohio Department of Transportation guidelines for setback from
Roads State roads.
o Approva will be needed to discharge storm water to the City of Dayton or
Ohio DOT drainage system.
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Section B4 Best Management Practices (BM Ps) — Suitability, Design, and M aintenance Elements

This section is comprised of summaries of ten post-construction BMPs to aid developers and designers. Each
section contains a description of the BMP, key considerations, maor design elements, advantages,
disadvantages, and maintenance issues. Many of the BMPs in this section are included in the Ohio Department
of Natural Resources (DNR), Division of Soil and Water Conservation, Rainwater and Land Devel opment
Manual, which should be referenced for more comprehensive design details. Drawings for the following BMPs
areincluded in Appendix C of this document.

B4-1 Infiltration

1) Infiltration Trench

Description

Aninfiltration trench istypicaly along and narrow rock-filled trench that intercepts runoff and removes
pollutants, provides temporary water storage and allows water to infiltrate into the ground. An infiltration trench
requires a pretreatment practice such as a grassfilter strip to remove the suspended solids in the runoff. After
pretreatment, the runoff filters though a gravel layer and a geotextile sediment barrier before filtering through
rock and a bottom sand layer. Typically, a perforated underdrain is used to capture and transport the filtered
water.

Refer to the design drawings entitled Infiltration Trench Profile and Infiltration Trench Plan Configurationsin
Appendix C.

Key Considerations

Med Land/Area Required
Low-Med Cost of Construction
Med-High Maintenance Burden
High Possible Site Constraints
Med Community Acceptance
Med-High Pollutant Removal

Major Design Elements®

e Limited contributing drainage areas, generally less than 5 acres.

e A minimum setback of 20 feet from the road sub-grade to ensure that it does not cause frost heaving.

e A pretreatment mechanism must be designed to trap sediment before it enters the infiltration areato avoid
clogging. The size of the pretreatment mechanism relies on the rate of infiltration of the soil used in the
trench.

e Thevelocity of the runoff asit entersthe infiltration area from the pretreatment must be non-erosive.

e Theinfiltration trench is designed to infiltrate the water quality volume (WQv) through the bottom within
24-48 hours per Ohio EPA standards.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land Development: Ohio’'s
Standards for Stormwater Management, Land Development and Urban Stream Protection. December 2006.
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e Thelength, width and depth of the trench are based on storage requirements and drainage time. Refer to the
Ohio DNR Rainwater and Land Development Manual for details of the dimensions of the infiltration trench.

e To avoid freezing, the depth of the trench substrate must be greater than 2 feet. A required 3-foot space must
be placed between the seasonal-high water table or bedrock and the bottom of the trench.

e Thetrench bottom must be layered with 8 inches of sand which must be placed on the day the trenchis
excavated. Clean, washed, poorly graded rock with a diameter of 1 to 3 inchesisto be used to fill the trench
abovethesand. A Gravel layer 6 inchesthick isto be placed on top of the rock, separated by a geotextile, to
ground level.

e To ensure uniform infiltration though the bottom of the trench, the bottom must be absolutely flat.

e Geotextile must line the trench below the gravel layer and along the sides of the trench to control the
sediment entering the trench. Refer to the Ohio DNR Rainwater and Land Development Manual for details
of geotextile material specifications.

e A 4-inch diameter observation pipe must be installed to monitor the drainage and condition of the trench.

e Provide aby-pass around the trench for concentrated flows in excess of the WQuv.

Advantages
e Single most efficient post-construction storm water practice.?

e Can be aesthetically pleasing when properly landscaped and maintained.
o Reflects pre-development hydrology.
e Can help protect channels.®

Disadvantages

e Very specific and demanding construction controls.

Is a possible source of ground water contamination if not properly maintained.

Effectiveness decreases with time due to clogging and inadequate maintenance.

Cannot be constructed in areas with steep grades.

Sometimes requires landscaping that can be affected by drought and flooding.

Controlled by confining site slope requirements and soils with a narrow range of permeability.

Maintenance

e Maintenance to ensure proper function should be performed monthly. These actions include clearing debris,
removing sediment and oil from pretreatment device, and repairing eroded inflow and outflow if needed.*

e For aesthetics, remove weeds as needed.

e Gravel and geotextile should be replaced as needed.

2) Infiltration Basin

Description

2 Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land Development: Ohio’s
Standards for Stormwater Management, Land Development and Urban Stream Protection. December 2006.
3http://www.stormwatercenter.net/ A ssorted%20Fact%20Sheets/ Tool 6_Stormwater_Practices/| nfiltration%20Practice/I nfiltration%20
Trench.htm (Last Accessed: January 18, 2008)

* Minnesota Pollution Control Agency. Minnesota Stormwater Steering Committee. The Minnesota Stormwater Manual. November
2005.
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Aninfiltration basin is anatura or constructed impoundment that captures and temporarily stores water as the
water infiltrates through the bottom of the basin. The basin removes pollutants by alowing water to filter
through a soil matrix to the ground water or to an underdrain. The basin provides flood control, ground water
recharge and pollutant removal. Refer to the design drawing entitled Infiltration Basin in Appendix C.

Key Considerations

High Land/Area Required
Low-Med Cost of Construction
Med-High Maintenance Burden
High Possible Site Constraints
Low Community Acceptance
Med-High Pollutant Removal

Major Design Elements™?

e Most effective when treating less than 10 acres of land.

e To ensure uniform infiltration though the bottom of the basin, the bottom must be absolutely
flat.

e Theinfiltration rate of the soil should be between 0.52 to 2.4 inches/second and consist of
less than 20% clay content and less than 40% clay/silt content.

e Theinfiltration basin is designed to infiltrate the WQv through the bottom within 24-48
hours per Ohio EPA standards.

e Basin should be greater than 150 feet from adjacent drinking water wells.

e A required 3-foot space must be placed between the seasonal-high water table or bedrock and
the bottom of the basin.

e Thevelocity of the runoff asit entersthe infiltration area from the pretreatment must be non-
erosive.

e Upland drainage should include alayer of thick vegetation.

e Thebasin should include aforebay to remove total suspended solids (TSS) and avoid
clogging of the basin.

e Basin and forebay should be easily accessible for proper maintenance.

e A basin drain should beinstalled as ameans to correct structural and maintenance problems.

e Anemergency overflow must be provided.

e A 4-inch diameter observation pipe must be installed to monitor the drainage and condition
of the trench.

Advantages
e Can be aesthetically pleasing when properly landscaped and maintained.

e Reflects pre-devel opment hydrology.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.

http://www.stormwatercenter. net/ A ssorted%20Fact%20Sheets/' Tool6_Stormwater_Practices/Infiltration%20Practic
elInfiltration%20Basin.htm (Last Accessed: January 18, 2008)
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e Used for flood control and can help channel protection.®

Disadvantages

e Very specific and demanding construction controls.

e |sapossible source of ground water contamination of not maintained properly.

e Effectiveness decreases with time due to clogging and inadequate maintenance.

e Can not be constructed in areas with steep grades.

e Sometimes requires landscaping that can be affected by drought and flooding.

e Infiltration is controlled by strict site conditions and soils with a narrow range of
permeability.

Maintenance

e Repair undercut and eroded areas at inflow and outflow points; stabilize eroded banks and
mow and remove debris as needed.

e Inspect for structural damage; check basin wetness to ensure proper drainage; and monitor
any eroded areas semi-annually.

e Aerate and de-thatch basin bottom annually.

e Scrape basin bottom, remove sediment and restore original cross-section every five years.

3http://www.stormwatercenter. net/ A ssorted%20Fact%20Sheets/' Tool6_Stormwater_Practices/Infiltration%20Practic
elInfiltration%20Trench.htm (Last Accessed: January 18, 2008)
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B4-2 Vegetated Swales and Filter Strips

Description

V egetated swales are shallow open channels with vegetation on the banks and in the channdl.
Vegetated swales provide conveyance for runoff as well as pollutant treatment. Filter strips are
narrow areas of land planted with vegetation and typically located between awater body and a
pollutant source. Vegetated swales and filter strips reduce the velocity of runoff, which promotes
the deposition of sediment, and filter out pollutants through vegetation. Refer to the design
drawings entitled Vegetated Swale and Filter Strip in Appendix C

Key Considerations

Med Land/Area Required
Med Cost of Construction
Low Maintenance Burden
Low Possible Site Constraints
Med Community Acceptance

Low-Med Pollutant Remova

Major Design Elements

Vegetated Swale'

e Runoff computations must be based on the most severe soil and cover conditions that will
exist in the area draining into the swale.

e Parabolic channels most closely approximate natural flow characteristics as well as controls
high flows.

e Trapezoida channels are used where flow is heavy, promoting settling and infiltration. Side
slopes of 1V:3H are recommended.

e Thevegetative lining isto be designed for a 10-year storm event and is based on Manning's

eguation.

The longitudinal slope of the swale should be 1%-5%.

The sub-layer must not experience compaction by mechanical devices.

V egetation should be established immediately after construction.

Check dams can be installed to decrease flow velocity and increase slope stability.

All swales should have a sufficiently large outlet to avoid pooling.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.

2 Minnesota Pollution Control Agency. Minnesota Stormwater Steering Committee. The Minnesota Stormwater
Manual. November 2005.
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Filter Strips™>*

Locate away from heavy pedestrian and vehicular traffic.

e Thelength of flow to the filter strip cannot exceed the length at which sheet flow
concentrates.

e Separate from ground water by at least 2 to 4 feet.

e The sub-layer must not experience compaction by mechanical devices.

e To assure sheet flow across the filter strip, alevel spreader should beinstalled at the top of
the slope on alevel contour. The level spreader must have a minimum depth and width of 1
foot.

e Theland surrounding the filter strip should have 1%-20% grade.

e A flow splitter should be installed to divert peak flow volume around the filter strip.

e Thefilter strip must be constructed on alevel contour to encourage sheet flow across the
filter. Thelatera slope of the filter strip should be no less than 1% and no greater than 5%.

e Thewidth of thefilter strip must be 25-120 feet depending on the lateral slope and the
desired particulate removal efficiency.

e Theratio of filter strip areato drainage area should be no greater than 1:50. The ratio usually
ranges from 1:3to 1:8.

e The vegetation of the filter strips should be compatible with surrounding soils and weather
conditions.

Advantages

o Filter stripsareideal for agricultural areas where both point and non-point source pollution
occurs.

e Vegetated swales and filter strips can add aesthetic value to the surrounding area.

e Vegetated swales have many variations of design and can be adjusted to fit exact
requirements.

o Vegetated swales and filter strips can function properly with alarge range of soil types.

e If lined, vegetated swales and filter strips are suitable for pollution hotspots because storm
water treatment does not involve interaction with ground water.

Disadvantages

e If not constructed and maintained properly, vegetative swales and filter strips will accrue
high maintenance costs.

e Vegetated swales are potential sources of mosquito breeding areas and odor.

e Vegetated swales and filter strips provide minimal treatment of soluble nutrients.

Maintenance

Vegetated Swale

e Inspect channel for clogging, remove trash and debris, and inspect and correct erosion
problems along the slope and base of the channel monthly.

3 http://ohioline.osu.edu/aex-fact/0467.html (Last Accessed: January 18, 2008)
*http://www.stormwatercenter.net/A ssorted%20Fact%20Sheets' Tool6_Stormwater_Practices/Filtering%20Practice/
Grassed%20Filter%20Strip.htm (Last Accessed: January 18, 2008)
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Mow grass of channel to no less than 3 to 4 inches as needed
Remove sediment build-up within the bottom of the channel once it reaches the 25% design
limit.

Filter Srips

Ensure establishment of grass, seed or sod bare areas, and remove excess settlement semi-
annually thefirst year and annually the following years.

Mow grass no less than 3-4 inches as needed.

Repair gullies and eroded aress.
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B4-3 Dry Extended Detention Basin

Description
Dry extended detention basins are constructed to temporarily store and treat storm water before

discharging the water to a storm drain system. The basin will only contain water during arainfall
event and during the drainage period. The basin efficiency can be aided by including aforebay at
theinlet and/or amicropool at the outlet. Dry basins remove pollutants and sediment from storm
water and control the discharge flow rate to natural water bodies. Refer to the design drawings
entitled Dry Extended Detention Basin and Miscellaneous Basin Detailsin Appendix C.

Key Considerations

Med Land/Area Required
Low Cost of Construction
Med Maintenance Burden
Low-Med Possible Site Constraints
Low Community Acceptance
Med Pollutant Removal

Major Design Elements®

e Acceptable drainage areais greater than 10 acres.

e Sizedto treat the water quality volume (WQV) as defined by Ohio EPA. An additional

volume equal to 20% of the WQv shall be incorporated into the BMP for sediment storage.

In addition to treatment of the WQv, the pond may be designed for flood control.

Thetarget depth is 3 feet.

Design pond to avoid pooling water away from inlet and outlet and to maximize flow length.

The shape and grade are affected by safety features and surrounding land constraints.

The ratio of length to width should be no less than 3:1.

Side slopes should be between 1V:12H and 1V:3H.

A forebay should be designed to improve settling efficiency and maintenance accessibility.

8%-25% of the surface area of the dry basin should be assigned to the forebay.

A submerged dike should connect the forebay and the main pond 6-12 inches below the

normal water surface elevation.

e Theforebay should have gentle slopes and unobstructed access to promote frequent sediment
cleanout.

e A micropool should be constructed at the front of the outlet.

e A reverseflow pipe should beinstalled to avoid clogging at the outlet.

e Thebasin outlet must drain the basin in a48-hour period. Less than 50% of collected storm
water should be drained in the first 16 hours.

e Theonly permanent pools should be located in the forebay and the micropool.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.
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An emergency spillway must be constructed to safely convey flows exceeding the design
storm flows.

Advantages

Drains alarge surface area.
Can be used as a sediment basin during construction.
Easy to design and construct.

Disadvantages

Large land usage.
When dry, basin is not aesthetically pleasing.

Can increase water temperature and may cause thermal impact to surrounding water bodies.
Potential source of insects, odor, and safety hazards if not operating properly.

Maintenance

For aesthetics, mow the embankment. For water quality purposes, mow no shorter than 3to 4
inches.

Clean debris and hydrocarbon residue from the outlet structure monthly.

Inspect area for invasive species semi-annually.

Embankment and outlet structure shall be inspected for damage and integrity annually.
Inspect the forebay/micropool for sediment buildup annually and remove sediment every 3-7
years.

Monitor sediment in basin annually. At a minimum, remove sediment when basin volumeis
reduced by 25%.
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B4-4 Wet Extended Detention Basin

Description
A wet extended detention basin is a pond with a permanent water level greater than 3 feet

constructed to store and treat runoff before discharging the water to a storm drain system. Wet
basins remove pollutants by chemical interaction; settling; and organic uptake by plants, agae,
and bacteria. Wet Basins also control the discharge flow rate to natural water bodies. Refer to
the design drawings entitled Wet Extended Detention Basin and Miscellaneous Basin Detailsin
Appendix C.

Key Considerations

Med Land/Area Required
Low Cost of Construction
Med Maintenance Burden
Low-Med Possible Site Constraints
High Community Acceptance
High Pollutant Removal

Major Design Elements®

e Acceptable drainage areais greater than 20 acres to support a permanent pool .

e Sizedto treat 75% of the water quality volume (WQv) above the permanent pool as defined
by Ohio EPA.

e Thedesign capacity of the permanent pool shall be equal to 75% of the WQv plus an

additional volume equal to 20% of the WQV for sediment accumulation.

In addition to treatment of WQv, the pond may be designed for flood control

The target depth of the pond is generally not deeper than 6-8 feet.

If fish are present, 25% of the pond must be 6-8 feet deep.

The shape and grade are affected by safety features and surrounding land constraints.

Theratio of length to width should be no less than 3:1.

Side slopes should be between 1V:12H and 1V:3H.

A forebay should be designed to improve settling efficiency and maintenance accessibility.

8%-25% of the surface area of the wet basin should be assigned to the forebay.

A submerged dike should connect the forebay and the main pond 6-12 inches below the

normal water surface elevation.

e Theforebay should have gentle slopes and unobstructed access to promote frequent sediment
cleanout.

e A micropool should be constructed at the front of the outlet.

o A reverseflow pipe or drain should beinstaled to avoid clogging at the outlet.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.
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The basin outlet must drain the recent storm water in a 24-hour period. Less than 50% of
collected storm water should be drained in thefirst 8 hours.

Wet basins can include wetland fringe which greatly increases the quality of water treatment.
Trees can be planted around the pond to produce shading that will reduce the water
temperature of the basin.

An emergency spillway must be constructed to safely convey flows exceeding the design
storm flows.

Advantages

Attracts wildlife and vegetation and enhances the aesthetic and recreational value of the area.
Drains alarge surface area.

Easy to design and construct.

Effective at removing pollutants including sediment, nutrients and heavy metals.

Disadvantages

Relatively large land requirement.

Can increase water temperature and may cause thermal impact to surrounding water bodies.
Potential source of insects, odor and safety hazards if not operating properly.

Potential drowning hazard.

M aintenance

Ensure that 50% of the wetland vegetation has survived after the first year.

For aesthetics, mow the embankment. For water quality purposes, mow no shorter than 3to 4
inches.

Clean debris and hydrocarbon residue from the outlet structure monthly.

Inspect area for invasive species semi-annually.

Embankment and outlet structure shall be inspected for damage and integrity annually.
Inspect the forebay/micropool for sediment buildup annually and remove sediment every 3-7
years.

Monitor sediment in basin annually. At aminimum, remove sediment when basin volumeis
reduced by 25%.
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B4-5 Wetland Extended Detention Basin

Description
A wetland extended detention basin is a shallow marsh system that treats runoff through settling,

nutrient uptake, microbial breakdown and filtration. Surface runoff is directed into the depressed
wetlands where it may temporarily pond to allow suspended solids to settle before meandering
through the wetland system. The runoff is stored and treated through soils and vegetation before
discharging to awater body or storm drain system. Refer to the design drawings entitled
Wetland Extended Detention Basin and Miscellaneous Basin Detailsin Appendix C.

Key Considerations

High Land Requirement

Med Cost of Construction
Med-High Maintenance Burden
Med-High Possible Site Constraints
High Community Acceptance
High Pollutant Removal

Major Design Elements®

e Acceptable drainage areais greater than 20 acres to support a permanent pool.

e Sized to treat the water quality volume (WQV) above the permanent pool as defined by the

Ohio EPA.

In addition to treatment of the WQv, the pond may be designed for flood control.

The average depth of awetland is between 6-12 inches and must support wetland vegetation.

The shape and grade are affected by safety features and surrounding land constraints.

The ratio of length to width should be no less than 3:1.

Slopes should be between 1V:12H and 1V:3H.

A forebay should be designed to improve settling efficiency and maintenance accessibility.

8%-25% of the surface area of the wetland should be assigned to the forebay.

A submerged dike should connect the forebay and the main pond 6-12 inches below the

normal water surface elevation.

e Theforebay should have gentle slopes and unobstructed access to promote frequent sediment
cleanout.

e A micropool should be constructed at the front of the outlet.

e A reverse flow pipe should beinstalled to avoid clogging at the outlet.

e Thewetland outlet must drain the runoff volume increase in a 24-hour period. Less than 50%
of the collected runoff should be drained in the first 8 hours.

e A water budget must be created to evaluate the proper volume and geometric shape of the
constructed wetland.

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.
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The design volume will be 20% greater than the water budget volume to accommodate for
settlement accumulation over time.

6-8 different wetland vegetation species should be planted using one of the following
methods:. planting nursery stock, mulching with soils from an existing wetland, or allowing
voluntary formation.

The original planting should cover 30% of the constructed wetland area and clustered in 4-5
plants/sg. yard.

The wetland foundation should be soft enough for easy planting of wetland vegetation. Refer
to the Ohio DNR Rainwater and Land Development Manual for more details on wetland
vegetation and planting requirements.

Advantages

Provides great wildlife habitat as well as an aesthetically attractive community.

Creates an ideal environment for filtration, biological uptake, and microbial activity, and
provides high pollutant removal.

Able to provide a ground water to surface water interface.

Disadvantages

Ideal conditions for mosquito breeding.

Requires extensive design and planning to guarantee sustainability of wetland hydrology.
Water treatment quality can change with season.

Requires alarge amount of land.

M aintenance

Ensure that 50% of the wetland vegetation has survived after the first year.

Mow embankment and clean debris from the outlet structure monthly. The build-up of
hydrocarbons must aso be inspected monthly.

Inspect area for invasive species semi-annually.

Embankment and outlet structure shall be inspected for damage and integrity annually.
Inspect the forebay for sediment buildup annually and remove every 3-7 years.

Monitor sediment in main pool and clean pool when pond becomes eutrophic or the volume
reduces significantly, usually occurring every 15-20 years.
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B4-6 Bioretention (Rain Gardens)

Description
Bioretention refers to a shallow landscaped depression that treats runoff using pollutant removal

mechanisms that function in natural ecosystems; settling, filtration, adsorption, microbial
breakdown, and nutrient assimilation. Surface runoff is directed into the bioretention area where
it temporarily ponds before infiltrating through mulch and a soil media planted with vegetation.
Theinfiltrated water percolates into native soils or, if necessary, enters a perforated underdrain
that discharges to awater body or storm drain system. Refer to the design drawing entitled
Bioretention in Appendix C.

Key Considerations

Med Land/Area Required
Med Cost of Construction
Med-Low Maintenance Burden
Med Possible Site Constraints
High Community Acceptance

Med-High Pollutant Removal

Major Design Elements’

e Limited contributing drainage areas, generally less than 2 acres.

e Surface areais generally between 5 and 10 percent of the contributing drainage area.

e Applicableto sites with soils of sufficient hydraulic conductivity or a suitable outlet for an
underdrain system to fully drain the practice in a period of 40 to 72 hours.

e The primary treatment volumeis limited to the water quality volume (WQvV) per Ohio EPA.

e Not applicable where ground water flow will prevent the basin from draining between storm
events.

e Not applicable where ground water pollution potential is high due to high pollution loads,
high ground water table or extremely permeable soils.

e A minimum of 2 feet of separation recommended and a minimum of 1 foot of separation
required between the water table and the bioretention practice.

e Siteswith sufficient fall between inflow point and outlet for underdrain, (generally 5 feet).
Shallower facilities are expected to reduce the effectiveness of treatment.

e Off-lineversusin-linefacilities are preferred to minimize erosion within the practice during
high flows.

e  The minimum recommended width shall be 10 feet, with the length generally exceeding 2:1
(length:width).

! Ohio Department of Natural Resources, Division of Soil and Water Conservation. Rainwater and Land
Development: Ohio’s Standards for Stormwater Management, Land Development and Urban Stream Protection.
December 2006.
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e Minimum setbacks from property lines, wells, septic systems, basements and building
foundations shall be maintained. Refer to the Ohio DNR Rainwater and Land Development
Manual for recommendations.

e Infiltration of water shall be such that no more than one-half of the water quality volumeis
released in less than one-third of the drawdown period (40 hours).

e Depth of ponding should be less than 6 inches, but may be up to 12 inches provided ponding
will not damage plant materials or nearby structures.

e A minimum of 3 inches of course shredded hardwood mulch isto be placed around plants
and over soil.

e Thesoil mix must be certified by aqualified laboratory (1 test per 100 cubic yards of soil).
Refer to the Ohio DNR Rainwater and Land Development Manual for details of the soil
mixture.

e A geotextile layer or a combination of sand and pea gravel shall be used between the soil
layer and the underdrain or subsoil. Refer to the Ohio DNR Rainwater and Land
Development Manual for details of the bioretention filter layer.

e Refer to the Ohio DNR Rainwater and Land Development Manual for details of the

underdrain pipe and gravel bed.

An overflow system shall bein place.

Native and non-invasive plant species shall be used. Trees and shrubs may also be used.

Additional storm water detention needs do not make bioretention unfeasible.

Consider pretreatment such as grass filter strips upstream of practice.

Advantages
e Aesthetically pleasing when properly landscaped and maintained.

e Createsanideal environment for filtration, biological uptake, and microbial activity, and
provides moderate to high pollutant removal.

e Has been shown to reduce water quality runoff volume by 35% to 50% through
evapotranspiration and infiltration of runoff.’?

e Ableto treat hotspot areas using underdrain and liner.

Disadvantages

¢ Need adequate open area with ability to tie into storm drain system if soils are impermeable.
e Maintenance agreements may be necessary if installed on private property.

e Soil specialist should be consulted when choosing soil mixture.

e Limited drainage arearequired.

M aintenance

Y Hunt, W.A. Jarret, J. Smith and L. Sharkey. 2006. Evaluating bioretention hydrology and nutrient removal at three
field sitesin North Carolina. Journal of Irrigation and Drainage Engineering. 6: 600-612.

2 Traver, R. 2006. Monitoring summary: Villanova University stormwater best management practice study.
U.S.EPA. Philadelphia, PA.

B-41



August 2009

Water plants as necessary during the first growing season.

Prune and weed plants and remove and replace unsuccessful or diseased plants as necessary.
Inspect device for winter salting damage annually.

Clean up debris monthly.

Mulch annually.

Test and regulate soil to maintain a’5.2-7.0 pH range annually if needed for plant species.
Check filter layer for clogging and replace soil as necessary every 2-10 years.
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B4-7 Pervious Pavement Systems

Description

Pervious pavement systems refer to a number of paving practices engineered to infiltrate runoff
including porous pavements, permeable pavers, and plastic grids. Typical uses include parking
lots and areas with light average daily traffic (ADT). Porous pavement systems consist of alayer
with void spaces that act as a permeabl e surface like that of natural green space alowing
infiltration, filtration, plant uptake, and microbial breakdown. Runoff isallowed to infiltrate
through the open interconnected voids, and then percolate through the subbase into the natural
soil subgrade or underdrain. Refer to the design drawings entitled Pervious Asphalt Detall,
Pervious Concrete Detail, Pervious Paver Detail, Pervious Pavement System with Underdrain,
and Pervious Pavement System with Backup Infiltration System in Appendix C.

K ey Considerations

Low Land/Area Required
Med-Low Cost of Construction
Med Maintenance Burden
Med Possible Site Constraints

Med-High Community Acceptance
Med-High Pollutant Removal

Major Design Elements™?

e Drainage area shall be limited to the pervious surface area and surrounding drainage area
provided a buffer strip to settle out sediment isinstalled upstream.

e Not applicable where ground water flow will prevent storm water from infiltrating into the
subgrade.

e The pervious system shall be designed to prevent saturation of open void spaces.

Sites with soils of sufficient percolation rates or a suitable outlet for an underdrain system to

fully drain the pavement system.

Narrow grading sizes are preferred for aggregate materials.

Not applicable where daily truck traffic is high, including freeways and major roads.

Minimum and maximum local requirements for rainfall intensity shall be maintained.

Sites shall have sufficient permeability to infiltrate into the subgrade or outlet flows from a 2-

year, 24-hour storm event.

Consider pretreatment such as grass filter strips upstream of practice.

The recommended minimum permeabl e subbase for pervious pavement is 6-12 inches.

Not applicable on sites with a significant change in grade.

Applicable to sites with soils of sufficient hydraulic conductivity or a suitable outlet for an

underdrain system to fully drain the practice in a period of 40 to 72 hours.

e The minimum infiltration rate should be 0.1 inch/hour.

! National Ready Mixed Concrete Association, Portland Cement Association. Pervious Concrete Pavements. 2004.
2 Hinman, C. Low Impact Development Technical Guidance Manual for Puget Sound. May 2005.
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e Additional storm water detention needs do not make pervious pavement unfeasible.

e A nonwoven geotextile is recommended under the base material.

e Modulus of subgrade reaction (k) recommendation is not to exceed 200 Ib/in®,

Pervious Concrete

e Recommended flow rates for water through pervious concrete are 3-8 gal/ft>/min.

e Concrete materials shall be limited to cementitious materias, aggregate, and water.

e Cementitious materials shall consist of portland cements (ASTM C 150, C 1157) and blended
cements (ASTM C 595, C 1157).

e A maximum aggregate:cement ratio of 4.5 by massis recommended to maintain the
structural strength of the pervious concrete.

e Contractor isrequired to be certified (by the National Ready Mixed Concrete Association) as
a Pervious Concrete Technician and have at |east one Pervious Concrete Craftsman.

Pervious Asphalt

e Pervious asphalt is generally laid in one 2.5 inch layer directly over the aggregate base.

e Drain down of asphalt should be no greater than 0.3% according to ASTM D6930.

e Theaggregate used isto be 0.5-2.5 inches and uniformly graded with awash loss of no more
than 0.5%.

e A 6% asphalt binder by weight is required.

Advantages
e Aesthetically pleasing surface when installed properly.

e Creates anideal environment for filtration, biological uptake, and microbial activity, and
provides moderate pollutant removal.

e Encourages ground water and aquifer recharge through infiltration, reducing peak water flow
and flooding.

e Ideal facility to protect treesin a paved urban environment.

e Absorbs less heat due to the open pore structure fostering a reduction in the heat island
effect.

Disadvantages

e Annual to semi-annual maintenance (vacuuming) is necessary to sustain void spaces for
infiltration.

e Soilshighin clay or silt require a more elaborate system to either remove/replace soils or
provide an underdrain system.

e Heavy vehicular and truck daily traffic areas require athicker pervious slab.

M aintenance®

e Confirm pavement is dewatering between rainfall events and free of debris and sediment
buildup monthly.

e Annually inspect pavement for deterioration and spalling.

3http://www.stormwatercenter. net/ A ssorted%20Fact%20Sheets/' Tool6_Stormwater_Practices/Infiltration%20Practic
e/Porous%20Pavement.htm (Last Accessed: December 17, 2008)
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e Vacuum surfaceto ensure surfaceis free of sediment as needed (typically threeto four times
ayear).
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B4-8 Green Roofs

Description

Green rooftops consist of avegetation and soil layer facilitating plant growth that becomes a
natural functioning green space. Surface runoff is captured and treated on the rooftop through
absorption and biological uptake. The roofs also improve air quality, provide building insulation,
and create wildlife habitat. Excess water not absorbed and utilized by the vegetation and soil
layersis directed through the mediato the existing rooftop drainage system. Refer to the design
drawing entitled Green Roof in Appendix C.

Key Considerations

Low Land/Area Required
Med-High Cost of Construction
Low-Med Maintenance Burden
Med-High Possible Site Constraints
High Community Acceptance
Med-High Pollutant Removal

Major Design Elements*®

e Plant selection for the green roof should be based on climatic considerations such as regional
temperature, wind exposure, building shadows, orientation to the sun, and snow loading.

e Fundamental structural factors to be considered are building surface area, age, structural
integrity, capacity, and accessibility.

e Suitable access must be available for workers and materials during construction and for
mai ntenance and viewing post construction.

e Local zoning building codes sometimes control detentions and extent of green roofs.

Two general design systems, extensive and intensive, are considered during the planning

process.

Extensive systems are 2-6 inches deep and can carry aload of 16-35 pounds/square feet.

Intensive systems are 8-24 inches deep and can carry aload of 60-200 pounds/square feet.

A drainage system for the excess runoff must be designed.

All planted vegetation must be provided with moisture, drainage, nutrients and aeration to

soil as appropriate for that plant.

e All green roofs must have the following layers: protection layer, drainage layer, filter layer,
and a growing medium.

e Most effective in reducing storm water runoff volume in urban settings with alarge
percentage of rooftop coverage including commercial, industrial and multifamily housing
units.

* Center For Watershed Protection. Urban Subwatershed Restoration Manual No. 3. Urban Stormwater Retrofit
Practices Version 1.0. August 2007

> http://www.lid-stormwater.net/greenroofs_specs.htm (Last Accessed: December 2007)

® Traver, R. 2006. Monitoring summary: Villanova University stormwater best management practice study.
U.S.EPA. Philadelphia, PA.
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Advantages

Aesthetically pleasing when properly landscaped and maintained.

Reduces and cools storm water runoff. Insulates and lowers energy consumption and
building operating costs.’

Is conducive to wildlife.

Lowers carbon dioxide levels and the urban heat island effect.

Disadvantages

Need a structural analysisto determine if the desired green roof system requires additional
structural reinforcement.

Maintenance needs may be higher than traditional systems and aleak detection system
should be considered.

A botanist or landscape architect should be consulted when choosing plant material.

M aintenance®

Watering, fertilization and weeding is required and should be done as needed and is greatest
in the first two years as the plants become established.

Inspection of proper drainage required 3 to 4 times per year.

Irrigation is necessary as needed for thefirst year.

After the first two years, semi-annual removal of invasive species and membrane inspection
IS necessary.

" http://www.greenroofs.org/index.php?option=com_content& task=view& id=26& | temid=40 (L ast Accessed:
January 18, 2008)
8 http://www.lid-stormwater.net/greenroofs_maintain.htm (Last Accessed: January 16, 2008)
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B4-9 Residential Cisterns (Rain Barrels)

Description

A residentia cistern, (also referred to as arain barrel) collects and stores rain water for future
use. Runoff from impermeable surfaces such as residential rooftops is routed through a gutter
system to the cistern where the water can then be accessed from a spigot outlet to use for garden
and landscape irrigation. Refer to the design drawing entitled Residentia Cistern (Rain Barrel)
in Appendix C.

Key Considerations

Low Land/Area Required
Low Cost of Construction
Low Maintenance Burden
Low-Med Possible Site Constraints
High Community Acceptance
Med Pollutant Removal

Major Design Elementst3

Residential cistern location and intake are retrofitted on site.
A barrel should have at |east a 55-gallon capacity. Most rain barrels are manufactured with a
60-gallon capacity.
System shall be watertight, have smooth interior walls and be located on level ground.
System requires emptying within 5 days or less after arain event to be effective..

Can beinstalled inside of buildings or garages to avoid winter disconnection and freezing.
Before the installation of the cistern, the gutters and connections must be cleaned of leaves
and other organic materials and checked for leaks.

Must ensure an adequate path of flow away from the house when the cistern overflows. The
flow should not be erosive.
A screen should be provided at theinlet of the cistern to keep out debris.
A connecter pipe can be added between two cisterns to increase the storage volume.

Advantages

Reduces runoff volume being discharged to downstream water bodies if emptied frequently.
Inexpensive and easy to install.

Lowersirrigation costs for homeowners.

Promotes watershed and community awareness.

Stores backup water in times of drought or water shortage.

! Center For Watershed Protection. Urban Subwatershed Restoration Manual No. 3. Urban Stormwater Retrofit
Practices Version 1.0. August 2007

2 http://www.lid-stormwater.net/raincist_specs.htm (Last Accessed: February 19, 2008)

® http://rainbarrelguide.comV (Last Accessed: February 19, 2008)
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Disadvantages

System requires modifications when used in cold climates due to freeze/thaw events.
Third party/proprietary systems can be cost prohibitive.

If not properly maintained, can damage foundation of household.

Can be a nuisance source for mosquito breeding.

May need a maintenance agreement with the property owner.

M aintenance

System requires emptying within 5 days or less after arain event.
All components of the system should be inspected at |east semi-annually and repaired or
replaced as necessary.

Disconnect and drain system during the winter.
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B4-10 Manufactured Devices

Description

Manufactured devices are designed to treat runoff by removing pollutants such as sediment,
hydrocarbons, and debris before discharging the runoff to a drainage system. Specific pollutant-
removal processes vary from product to product. Manufactured devices are commonly applied
where spaceislimited and are typically installed within a manhole/catch basin or in conjunction
with apiping system. Asan ever-growing number of products are available, it is not practical to
try to include them all within this section or provide reviews. Those choosing to use such
devices within the City of Dayton are encouraged to make recommendations and discuss
possibilities with the City. General guidelines are included in this section for devices faling
under the categories of end-of-pipe treatment and inlet traps. Specific products and their design
reguirements can be obtained from the manufacturer.

Key Considerations

Low Land/Area Required
High Cost of Construction
High Maintenance Burden
Med-High Possible Site Constraints
Med Community Acceptance
Med Pollutant Removal

Major Design Elements®®

End-of-Pipe Treatment

e Designto treat flows associated with the water quality volume (WQv) as defined by the Ohio
EPA.

e When possible, design as an off-line system with larger flows bypassing the device.

Consider multiple smaller devices rather than one large device if pollutant removal efficiency

is enhanced.

Capable of removing sediment, debris, hydrocarbons, and any targeted pollutant in the area.

Locate within 15 feet of a paved road for vacuum truck access.

Consider the ease of maintenance.

Minimal head loss through device to the extent possible.

Possible manufacturers include but are not limited to Aquashield, BaySaver, CDS

Technologies, Contech Sormwater Solutions, Crystal Stream Technologies, Hydro

International, KriStar Enterprises, Stormceptor, SormTreat, and SunTree Technologies.

* England, G. and S. Stein. Selection, Maintenance, and Monitoring of Stormwater BMPs. Forester
Communications Inc. July 2007.

® United States Environmental Protection Agency. Storm Water Technology Fact Sheet. Hydrodynamic Separators.
September 1999.
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Inlet Traps

Consider as a pretreatment device to other downstream BMPs.

Ability to trap trash without impeding upstream flows through the inlet.

Bypass capability when trap is full of debris.

Locate within 15 feet of a paved road for vacuum truck access.

Consider the ease and expense of trap replacement and maintenance.

For maintenance purposes, not ideal in high traffic areas.

Capable of removing sediment, debris, hydrocarbons, and any targeted pollutant in the area.
Minimal impact on the hydraulic capacity of theinlet.

Possible manufacturers include but are not limited to AbTech Industries, Contech Stormwater
Solutions, Hancor, SunTree Technologies, Best Management Products, Inc., and Roscoe
Moss Company.

Advantages

Minimal land space needed.
Many times can be installed in existing manholes.

Disadvantages

Amount of pollutant removal is very site specific and dependant of uncontrollable variables.
Difficult to remove small pollutants such as nutrients, which adhere to small particles.
Initial purchase and installation cost can be high.

Can require extensive and costly excavation.

Requires frequent maintenance.
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APPENDIX C

STANDARD DETAILS/DRAWINGS



NOTE:
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=] ’/\\\//\\///\\/ % |_}—ROCK FiLL O3& >\<//\\\///\\</>\ \//\ o\
I \ \ DY
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PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND
LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.
THIS PRACTICE HAS THE POTENTIAL TO BE A CLASS V INJECTION WELL PER U.S.E.P.A.
MEMORANDUM ON "CLARIFICATION ON WHICH STORMWATER INFILTRATION
PRACTICES/TECHNOLOGIES HAVE THE POTENTIAL TO BE REGULATED AS ‘CLASS V' WELLS
BY THE UNDERGROUND INJECTION CONTROL PROGRAM."
AS A CLASS V WELL If IT IS DEEPER THAN ITS WIDEST SURFACE DIMENSION.

THIS PRACTICE IS CLASSIFIED

. | DATE

REVISIONS

INFILTRATION TRENCH
PROFILE

DRAWING NO. BMP-1
SCALE: NOT TO SCALE
DRAWN: APRIL 2009

BY: CMT

cny‘ofpayto,,\‘ DAYTON, OHIO 45402

WATER

90 320 W.MONUMENT AVE.

CITY OF DAYTON
DEPARTMENT OF WATER
DIVISION OF WATER ENGINEERING
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PAVEMENT—f

“\,

PLUNGE POOL GRASS FILTER
AREA
SPREADER INFILTRATION
TRENCH

INFILTRATION
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NOTE:
PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND
LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.
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ODRAWING NO. BMP-3 ATER

SCALE: NOT TO SCALE

ORAWN: APRIL 2009 BY: CMT
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City of Dayton N® DAYTON, OHIO 45402

320 W. MONUMENT AVE.

CITY OF DAYTON
DEPARTMENT OF WATER
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ORAWING NO. BMP-4

SCALE: NOT TO SCALE

ORAWN: APRIL 2009 BY: CMT

CiITY OF DAYTON
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DiVISION OF WATER ENGINEERING
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PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND
LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.
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cny@‘ DAYTON, OHIO 45402
CITY OF DAYTON

DRAWING NO. BMP-5 WATER DEPARTMENT OF WATER
SCALE: NOT TO SCALE DIVISION OF WATER ENGINEERING
DRAWN: MAY 2009 BY: CMT




OUTLET: SEE BELOW
FOR MORE DETALS
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. | DATE REVISIONS
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BASIN cny@% DAYTON, OHIO 45402
ORAWING NO. BMP-6 ATERZ o TuENT OF WATER
Do NOT T2 o ALk By: oMT DIVISION OF WATER ENGINEERING




OUTLET: SEE BELOW
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NOTE:
PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND

LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.
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EXTENDED DETENTION OR WATER

XXX

WA

R
/\\// &

A
A ANARAANANG
WETLAND PLANTS

PROFILE

OVERFLOW GRATE

AN

R
SAN
R
74 v
SNCAN N QUAN
R R
MICROPOOL Y YWY X

FLOOD CONTROL

ORIFICE
FLOOD CONTROL VOLUME ;\\
-T— ;]lllllllll i / ////
t:/a 7 //4IE\MBI}§/I(MENT)/<
WQv VOLUME v ; ‘ N /<\\,<\\/x\\//<\§}f\>(
) -, ;/WOV ORIFICE
PERMANENT 5] TR
POOL ELEV W7 / B : \\<//\\<//\\<// DISCHARGE
= 5 NI OUTLET PIPE
g <\\(<\\// /\x
‘.l.‘?\"g " MY </
Y XX/ o v o
Fasaia Q=17 R
“ o & [ [] o & @ L/
".\--.,-_._-.:r..--gr \ :,‘,.”;, Py o
A N et AP NN
MMM M N A SN
YIRS I I I PN 2R PR
OUTLET

NOTE:

PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND

LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.

. | DATE

REVISIONS

WETLAND EXTENTED

DETENTION BASIN

ORAWING NO. BMP-8

SCALE: NOT TO SCALE

DRAWN: MAY 2009 BY: CMT
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CITY OF DAYTON
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AQUATIC BENCH

NOTE:
PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND
LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.

.| DATE | REVISONS

908 320 W.MONUMENT AVE.

MISC. BASIN DETAILS
cny’ofpam,,\V DAYTON, OHIO 45402
CITY OF DAYTON
DRAWING NO. BMP-9 Warer
SCALE: NOT TO SCALE ( - DEPARTMENT OF WATER

DRAWN: MAY 2009 BY: CMT
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NOTE:

PLEASE REFER TO THE OHIO DEPARTMENT OF NATURAL RESOURCES RAINWATER AND

LAND DEVELOPMENT MANUAL FOR MORE INFORMATION.
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DRAWING NO. BMP-10

SCALE: NOT TO SCALE

DRAWN: MAY 2009 BY: CMT
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PERVIOUS CONCRETE DETAIL

DRAWING NO. BMP-11

SCALE: NOT TO SCALE

DRAWN: MAY 2009 BY: CMT
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PORQUS ASPHALT COURSE
(2.5-4 INCHES)
| FILTER COURSE
(0.5 INCH DIAMETER

GRAVEL,1TO 2
INCHES THICK)

STONE RESERVOIR
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DIAMETER STONE)

FILTER COURSE
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UNDISTURBED SOIL
(INFILTRATION RATE > 0.5
INCHES/HOUR)
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DRAWING NO. BMP-13

SCALE: NOT TO SCALE
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DRAWN: MAY 2009
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NOTE:

VEGETATION—

—DRAINAGE, AERATION,
WATER STORAGE
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DRAWING NO. BMP-16
SCALE: NOT TO SCALE
DRAWN: MAY 2009
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* REFER TO "RANWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND
URBAN STREAM PROTECTION FOR DESIGN INFORMATION.
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City of Dayton
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* REFER TO "RAINWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND
URBAN STREAM PROTECTION FOR DESIGN INFORMATION.
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SECTION

* REFER TO “RAINWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND
URBAN STREAM PROTECTION FOR DESIGN INFORMATION.
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DRAWING NO. ER-5

SCALE: NOT TO SCALE
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* REFER TO "RAINWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND

URBAN STREAM PROTECTION FOR DESIGN INFORMATION.
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Low Center Section
Must Cause Flow Over,
Not Around, Check Dam

X REFER TO "RAINWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND

CROSS SECTION

PROFILE

1. The check dam shallbe constructed of 4-8 inch diameter stone, placed so that it completely
covers the width of the channel

2. The top of the check dam shallbe constructed so that the center is approximately 8 inches
lower than the outer edges, so water will flow across the center and not around the ends.

3. The maximum height of the check dam at the center of the weir shallnot exceed 3 feet.

4. Spacing between dams shall be as shown in the plans or by the following table:

Check Dam Spacing
qu Channel Slope
Height
(feet) < 57 5-10% 10-157 15-207
1 65 ft. 30 ft. 20 ft. 15 ft.
2 130 ft. 65 ft. 40 ft. 30 ft.
3 200 ft. 100 ft. 65 ft. 50 ft.

URBAN STREAM PROTECTION FOR DESIGN INFORMATION.

. | DATE

REVISIONS

CHECK DAM )
City of Dayton p®
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fe———————— 50" (or 30' for Access to Individual House Lot)—————

10" Minimum
and Not Less
Thon width of
Ingress/Eqgress

PLAN VIEW \\

Right of Woy Diversion
os Needed

Rood or Other Existing
Paved Surface

18" or Sufficient

to Divert Runoff
Culvert os Needed

PROFILE

1. Stone Size - Two-inch stone shallbe used, or recycled concrete equivalent.

2. Length - The construction entrance shalibe as long as required to stabilize high traffic areas
but not less than 50 ft. (except on single residence lot where a 30-ft. minimum length applies).

3. Thickness - The stone layer shallbe at least 6 in. thick.

4. Width - The entrance shallbe at least 10ft. wide, but not less than the full width at points
where ingress or egress occurs.

5. Bedding - A geotextile shallbe placed over the entire area prior to placing stone. It shall
have a Grab Tensile Strength of at least 200 Ib. and a Mullen Burst Strength of at least 190 ib.

(o)}

. Culvert - A pipe or culvert shallbe constructed under the entrance if needed to prevent surface
water flowing across the entrance from being directed out onto paved surfaces.

7. Water Bar - A water bor shallbe constructed as part of the construction entrance if needed to
prevent surface runoff from flowing the length of the construction entrance and out onto paved
surfaces.

8. Maintenance - Top dressing of additional stone shallbe applied as conditions demand. Mud
spilled, dropped, washed or tracked onto public roads, or any surface where runoff is not checked
by sediment controls, shallbe removed immediately. Removal shallbe accomplished by scraping
or sweeping.

9. Construction entrances shallnot be relied upon to remove mud from vehicles an prevent off-site
tracking. Vehicles that enter and leave the construction-site shallbe restricted from muddy areas.

. CONSTRUCTION ENTRANCE 9pg 20 W MOTUMENT AVE.
/-\ DAYTON, OHIO 45402
City of Dayton 2
SCALE: NOT TO SCALE ‘WATER DEPARTMENT OF WATER &
SR My 2000 5l e DIVISION OF WATER ENGINEERING




Positive Slope to
Prevent Flow Along
Edge of Matting

Stople Qutside Edge
Every 2 Feet

Erosion Stop Across

Entire Width of Channel

X ENGINEER TO SPECIFY MATTING MATERIAL, GRADE & MANUFACTURERS INSTALLATION
INSTRUCTIONS / RECOMMENDATIONS FOR SPECIFIC USE.

. | DATE

REVISIONS

MATTING

DRAWING NO. ER-9

SCALE: NOT TO SCALE

DRAWN: MAY 2002 BY: JBS
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Permanent Seeding

Seed Mix Seeding Rate Notes:
Ib./ac. |Ib./1000 ft?
GeneralUse
Creeping Red Fescue 20-40 V21
Domestic Ryegrass 10-20 YVa-"/2
Kentucky Bluegrass 10-20 Va-"/2
TallFescue 40 1
Dwarf Fescue 40 1
Steep Banks or Cut Slopes
TallFescue 20-40 1
Crown Vetch TallFescue 10-20 Va-Y> Do not seed later than August
Flat Pea TallFescue 20 V5 Do not seed later than August
Road Ditches and Swales
TallFescue 40 1
Dwarf Fescue 90 2%,
Kentucky Bluegrass 3
Lawns
Kentucky Bluegrass 60 15
Perrenial Ryegrass 60 15
Kentucky Bluegrass 60 1, For shaded areas
Creeping Red Fescue 60 15 For shaded areas

Note: Other approved seed species may be substituted

% REFER TO "RAINWATER LAND DEVELOPMENT" OHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND
URBAN STREAM PROTECTION FOR DESIGN INFORMATION.

.| DATE | REVISIONS

320 W. MONUMENT AVE.

PERMANENT SEEDING ’9% DAYTON, OHIO 45402
City of Dayton
CITY OF DAYTON
DRAWING NO. ER-10 WATER/ ocearTmenT OF waTer

SCALE: NOT TO SCALE

DIVISION OF WATER ENGINEERING

DRAWN: MAY 2002 BY: JBS




Temporary Seeding

Species Seeding Rate Seeding Dates
lb./7ac. | Ib./1000 ft?
Oats 4 Bushel 3 March 1to August 15
TallFescue 40 1
Annual Ryegrass 40 1
Perennial Ryegrass 40 1
TallFescue 40 1
Annual Ryegrass 40 1
Rye 2 Bushel 3 August 16 to November 1
TallFescue 40 1
Annual Ryegrass 40 1
Wheat 2 Bushel 3
TallFescue 40 1
Annual Ryegrass 40 1
Perennial Ryegrass 40 1
TallFescue 40 1
Annual Rygrass 40 1

Use mulch only, sodding practrices

November 1to Spring Seeding

or dormant seeding.

Note: Other approved seed species may be substituted

* REFER TO "RAINWATER LAND DEVELOPMENT" QOHIO'S STANDARDS FOR STORMWATER MANAGEMENT, LAND DEVELOPMENT, AND
URBAN STREAM PROTECTION FOR DESIGN INFORMATION.

. | DATE

REVISIONS

TEMPORARY SEEDING

DRAWING NO. ER-M
SCALE: NOT TO SCALE
DRAWN: MAY 2002

BY: JBS
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r—Length of Riprap Outlet Protection—»i

Headwall

| Width = Width of Headwall
(4' Minimum)

PLAN VIEW

Rock Riprap Apron Thickness

Geotextile

PROFILE

1. The subgrade for the filter and riprap shallbe prepared to the required lines and grades as shown
on the plan.

2. The riprop shallconform to the grading limits as shown on the plan.

3. Geotextile shallbe woven or nonwoven monofilament yarn and shallmeet the following:
- Thickness 20-60 mils
- Grab Strength 90-120 Ib. .
- ASTM D-1777 ond ASTM D-1682

4. Riprap may be placed by equipment but shollbe placed in @ manner to prevent domage to the
geotextile.

5. Length of Riprap outlet Protection shallbe calculated based on ODOT L&D Manual, Rock Channel
Protection at Culvert & Storm Sewer Outlets.

Type of Rock Size of Rock
or Riprop 507 by weight | 857 by weight
Type D >B" 3'-12"
Type C >12" 6"-18"
Type B >18" 12"-24"
Type A >24" 18"-30"
.| DATE REVISIONS
320 W. MONUMENT AVE.
4707 | odded rote 5 OUTLET PROTECTION /-{’D DAYTON, OHIO 45402
CItyofDayton‘
DRAWING NO. ER-12 W, J . GTY OF DAYTON
, ' ATER/ DEPARTMENT OF WATER  haily
SCALE: NOT TO SCALE DIVISION OF WATER ENGINEERING =
DRAWN: MAY 2002  BY: JBS




QUTSIDE

INSIDE

R/W

SEED OR SOD\

R/W

SAW CUT AND SEAL EXISTING
{'PAVED AREA

SALSLS,

PIPE BEDDING MATERIALS

DIAMETER AASHTO
M43 SIZE
LESS THAN 15" NO.8
15"-30" NO.57 or NO.67
GREATER THAN 30" NO.57

NOTE:

~—~— COMPLETE COMPACTED STRUCTURAL
BACKFILL (6" LIFTS, MAX), ITEM 304

PIPE DIA.

—

. —CITY OF DAYTON
OWNED/OPERATED
UTILITY

PIPE BEDDING
(COMPACTED AASHTO M43
100% CRUSHED STONE)

i)
.

e TRENCH

WIDTH —————
0.D. +8" (MIN)
0.D. +16™ (MAX)

1. A STREET CUT PERMIT SHALL BE OBTAINED FROM THE CITY OF DAYTON.

2. TRAFFIC SHALL BE MAINTAINED AT ALL TIMES. ALL TRAFFIC CONTROL DEVICES AND THE MAINTENANCE OF TRAFFIC PLAN SHALL
BE IN ACCORDANCE WITH THE CONSTRUCTION DRAWINGS.

3. THE CITY OF DAYTON SHALL INSPECT THE OPEN TRENCH PRIOR TO BACKFILLING.

4. ALL BACKFILL MATERIAL SHALL BE COMPACTED IN UNIFORM LAYERS TO INSURE AGAINST SETTLEMENT.

5. DURING CONSTRUCTION AND UPON COMPLETION OF THE WORK THE AREA SHALL BE CLEANED OF ALL DIRT, MUD AND DEBRIS.

6. ALL SURFACE RESTORATION SHALL BE MADE PER "RULES & REGULATIONS FOR MAKING OPENINGS IN A PUBLIC WAY™

(LATEST EDITION).

DATE | REVISIONS ]

—_

4/07 Jodded O.D. notel

PIPE BEDDING & TRENCH

8" 10 6 LFTi DRAWING NO. G-1
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001 BY: JBS

d"’% DAYTON, OHIO 45402
City of Dayton
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320 W. MONUMENT AVE.
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DIVISION OF WATER ENGINEERING




RESTRAINED MECHANICAL JOINT PIPE
(SHOWN AS EXAMPLE ONLY)
Fi ING PI
THIS DISTANCE TO BE EQUAL LL CASING PIPE WITH GROUT
OR AT LEAST 3" OFF THE
BOTTOM OF CASING PIPE " sT TRAP
TV PICAL AL AROUNDY | /— STEEL STRAPS BANDED TO PIPE

T
.

§ CARRER pnps—\

CONCRETE MASONARY BULKHEAD
AT EACH END, PROVIDE GROUT N1
HOLES AS REQUIRED

REQUIRED CASING PIPE SIZES AND WALL THICKNESSES
FOR RALROAD & HIGHWAY CROSSINGS
N | AT CROSSINGS | CROSSIGS
BARE BARE
8" 8%" .250 .250
10" 10¥4" .250 .250
2" 12¥" .250 .250
14 14" .281 .250
16" 16" .281 .250
18" 18" 321 .250
20" 20" 344 312
24" 24" 406 312
30" 30" 469 .375
36" 36" 532 .500
42" 42" 563 .500
48" 48" 625 625
54" 54" .688 625
60" 60" .750 625
66" 66" 813 625
72" 72" 875 .750
NOTE:
BASED ON HS20 HIGHWAY LOADINGS WITH A MINIMUM
COVER AT 4'-6",
STEEL CASING PIPE SHALL HAVE A STEEL YIELD
STRENGTH OF 35,000 PSI, MEET ASTM A139 GRADE B
REQUIREMENTS.
CHART BASED ON RECOMMENDATIONS FROM NATIONAL
UTILITY CONTRACTORS ASSOCIATION,

\——SPACERS OR OAK BLOCKING WITH GREASE
BOTTOMS STRAPPED TO EACH END OF EACH
PIPE. PIPE BELL MUST BE SUPPORTED OFF
PIPE CASING. MAXIMUM SPACING OF BLOCKING
IS 6'-0" CENTER TO CENTER ALONG PIPE

THE LD. OF THE STEEL CASING PIPE
SHALL BE AT AT LEAST 6" LARGER
THAN THE LARGEST OUTSIDE

DIAMETER OF ANY JOINT APPENDAGE

UNLESS OTHERWISE SPECIFIED OR
SHOWN WALL THICKNESS SHALL
COMPLY WITH THE CHART SHOWN

FILL CASING PIPE WITH GROUT

CARRIER PIPE

1" STEEL STRAPS BANDED TO PIPE
2 AT EACH BLOCK

I BLOCKING OR SPACERS

DATE | REVISIONS

CASING PIPE

DRAWING NO. G-2

SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS

320 W. MONUMENT AVE.
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24" min.——-. [+ 16" max.

Lengths are multiples
of step spacing

Opening plus 6" min, —t+— 32" min.
I

-

:<—6" min.

-~

fFrame l

and cover

- 8" 24" dig.—l 8
| | |

Mortar

Grade rings, bricks or

other approved methods
(if needed)

Concentric Cone Top

AL

TERNATE CORNER

DETAIL
1 ]
12* min Risers Frame .
16" max and cover l %
1 Mor tar ——: 8" | 24" dicx,——lI 8":<— €
=<L'Step (Typ.) | | ®
E 1 Grade rings I {
- or bricks \ o B
61 - S
po—————— 48" diQ. =] T
£
[~ 5" min.— | = €
Concentric :
cone top ™ /—Step (Typ.) N
B /
Risers 1 M~ 7
-4 ¥ NI 12" min L3lg
- \ Eccentric 16" max © ]
1 \ transition ’ 2ela
- 2 2
1 \ | = 5" min. & g}j
= 0.0.+ 2" 7
4 min, opem’ng7 \ -1 48" dig. r- -—1
t —>2
4 ‘{ 0.D.« 2" }
. min. opéning
4 Min. “t" + + c
'I (see table) + |_ E
4 : /—Bose—\ll . [- ‘D
d 1 Mg
J | _—Bottom { l' §
4 chonnel_\T l' E o
J 1N ik J
i 2t I Skt
See ATERNATE -
i CORNER Detail \_
Location of station ond Location of
offset for manhole station ond
offset for
manhole
60" to 108" 48"

PRECAST BASE

SEE TABLE FOR MAXIMUM PIPE SIZES

PRECAST BASE
FOR 30" AND SMALLER PIPE

SECTION VIEWS OF REINFORCED PRECAST MANHOLES

X Manhole shallmeet ODOT Manhole No. 3 Minimum Requirements.

. | DATE

REVISIONS

07/05

CONCENTRIC

MANHOLE “TYPE A"
Sheet 10of 2

DRAWING NO. G-3
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001

BY: JBS
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6" min, =l |
Il-/ n 48" dia. \J |
I |
| |

58" dio. min,. ——=
£

| £

-~ 8"i<-—24" dig. —= : |
©

I I { I

FLAT SLAB TOP

e dia. ¢+ 2t min. ———————y

| : |
| £ |
I — " —r = I
N g i 24" dig i % |
] I { |
D
60" to 96" dia.

FLAT SLAB TOP

e dig. * 2t —

}

Some
as siep

spocjng

[« 60" to 96" dia.

FLAT SLAB TRANSITION

s i 8~

£

£

; =

N

L__dn .

gl 5

2 48" :

ECCENTRIC CONE TOP

NOTES

GENERAL: With normal soiland site conditions this standard precast
manhole may be used for ony required manhole depth. Sections
of the precast manhole shallbe cast and ossembled with either all
tongue or cllgroove ends up. Lift holes may be provided in each
section for handling. Handling device for the flat slab shall be left
in place.

CONE TOP AND TRANSITION (OR REDUCER): Cone section shall
be concentric unless a eccentric cone or flat slab is specified.
Tronsition section sholl be eccentric unless a flot slab is specified.

BASE: Manhole is shown with a monolithic floor and riser which may
be cast in one or two operations. A permissible alternate is to
cast ond ship the floor and barrel separately. Openings for inlet and
outlet pipes shall be provided, either when the unit is cost or later,
to meet project requirements. Bottom channels may be formed of
concrete, precast in the base or field constructed.

RISER SECTIONS: Openings for 18" and smaller inlet pipes may be
either prefabricated, or cut in the field provided the sides of the
pipe at the springline do not project into the manhole.

DROP PIPE: When specified on the plans, drop pipe shall be
constructed as shown on Detail G-5.

STEPS, FRAMES AND COVERS: Shall comply with the requirements
set forth on Detail G-6.

MAXIMUM PIPE SIZES
BASE 1.D. MIN. "t MAX. PIPE
SIZE
60" 5" 36"
72" 6" 48"
84" 7" 54"
90" 7" 60"
96" " 66"
108" o 72"
24
L e ™ 8
£
€
+
~N
Ll .
—lgle gl
l 48»- |

ALTERNATE ECCENTRIC CONE TOP

NO. | DATE REVISIONS
1_]07/05 |Added Eccentrid MANHOLE "TYPE A"
7 | 07705 Cone Note
3 [04/07 Cone modfed Sheet 2 of 2

320 W. MONUMENT AVE.
/-{PA) DAYTON, OHIO 45402
City of Dayton

DRAWING NO. G-3

SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS
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6'-0" 45° diagonal reinforcing
bars for 72" ond larger only).
See TABLE 2, Sheet 3 of 3.

-~ Limits of Closs C concrete backing

\u

le—8'-0" nominallaying length

PLAN VIEW

e 48" dig.

Y e

e+ Amplitude

I--

Outside coge —

12" min.
16" max.

-’;I“— 2" pitch

L

—-/.--l
Step

Opd

——

GENERAL: With normal soil ond site conditions this
stondard precost monhole may be used for any required
manhole depth. Sections of the precast manhole shall

be cost ond aossembled with either oll tongue or all groove
ends up. Lift holes moy be provided in each section for
handling. Hondling device for the flat slob shallbe left

in place.

CONE TOP AND TRANSITION (OR REDUCER):
Cone section shall eccentric unless a concentric cone
or flat slab is specified.

BASE: Manhole is shown with a monolithic floor

and riser which may be cast in one or two operations.
A permissible alternate is to cast and ship the floor
ond barrel separately. Openings for inlet and outlet

pipes shollbe provided, either when the unit is cast

or later, to meet project requirements. Bottom channels
may be formed of concrete, precast in the bose or
field constructed.

RISER SECTIONS: Openings for 18" and smaller

inlet pipes may be either prefabricated, or cut in the
field provided the sides of the pipe at the springline
do not project into the manhole.

DROP PIPE: When specified on the plans, drop pipe
shallbe constructed as shown on Detail G-5.

STEPS, FRAMES AND COVERS: Shall comply with
the requirements set forth on Detoil G-6.

Compunlt

/—Stirrup node

— Stirrup E

SECTION A-A

(Showing stirrup detoil)

— Bedding

—Inside cage

* Manhole shallmeet ODOT Monhole No. 4 Minimum Requirements.

DATE | REVISIONS

MANHOLE “TYPE C"
Sheet 1 of 3

DRAWN

DRAWING NO. G-4
SCALE: NOT TO SCALE
* JUNE 2002

BY: yBS
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NOTES

GENERAL: Base pipe, 48" dia. through 144" dia., shall

consist of the design shown ond as required for the stronger of
the two aodjoining sections of conduit. Other manhole components
above the bose shallbe as detoiled or specified on Detoil G-3.

APPLICATION: The Manhole shown hereon may be used where no
change in pipe size, direction or slope occurs, and no lateral sewers
enter the manhole below the riser section.

BEDDING: Bedding shallbe the some as used under the adjoining
conduits and shall comply with the requirements of Detail G-1.

STEPS: The steps shallcomply with the requirements set forth on

Detail G-6.

Frome ond cover

. — Grade rings, bricks or

Precaost reinforced
concrete manhole
sections

other approved methods

) i 4 "
5" min,— p —- O
fe— 48" dia. — S
Q
o
1]
Londitudinal b ] d ©
Lodiusinaibars saudly spoce —art w
(See TABLE 1, Sheet 3 of 3.) Tt {
[ s ] R r_t
@a‘ ~
if:s“@\ S s, !
\/\w - 3 of 3. ee é
N // \ > ©
4 \ 7 ~
T h €
A Rl 8
| g H
& 7§ Step 7' ! =
. ((\\(\ // \\
// \\ /
. 4 Class D concrete
/7 Stirry \ ?
- backing
: ) , oreo_[%l/f\\ // (_\‘. P
1N Ay] -
o T DT Loty | S
3 Z"z—‘ﬁ‘ //J""i;' 1 &\ﬁwfkt'—im—\&cn g - "{
Pipe Bedding A f <
P
ELEVATION €
DATE | REVISIONS
4/07 | _edt notes MANHOLE "TYPE C" %86 350 ‘?’ MONUMENT AVE.
AYTON, OHIO 45402
Sheet 2 of 3 cnyﬁ;t\
DRAWING NO. G-4 / CITY OF DAYTON
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See ELEVATION Detail, Sheet 2 of 3.

TABLE 1
D-LOAD 1000 1350 2000 3000
Longitudinal Bars Longitudinal Bars Longitudinal Bars Longitudinal Bars
Dia. . No. . No. . No. . No.
Size {Length Req'd Size | Length Req'd Size | Length Req'd Size | Length Reqo'd
72" *5 7'-5" 4 *5 7'-5 4 *5 7'-5" 4 *5 7'-5" 4
78" *6 7t-5" 4 *6 7'-5" 4 *6 7'-5" 4 *6 7:-5" 4
84" 6 7'-5" 4 *6 7+-5" 4 *6 7'-5" 4 *6 7'-5" 4
90" *6 7'-5" 4 *6 7'-5" 4 *6 7+-5" 4 *5 7'-5" 4
96" *6 7'-5" 4 *6 7'-5 4 “6 7'-5" 4 *6 7'-5" 4
102" *6 7'-5" 4 “6 7'-5 4 *6 7'-5" 4 *5 7'-5" 4
108" *6 7'-5" 4 *6 7'-5" 4 *6 7'-5" 4 *6 7'-5" 4
14" *5 7'-5" 6 *5 7:-5" ) *5 7'-5" 6 *5 7'-5" )
120" .7 7'-5" 4 .7 7'-5" 4 *7 7'-5" 4 .7 7'-5" 4
126" *7 7'-5" 4 .7 7'-5" 4 *7 7'-5" 4 *7 7'-5" 4
132" .7 7t-5" 4 *7 7'-5" 4 *7 7'-5" 4 .7 7'-5" 4
144" *7 7'-5" 4 .7 7'-5" 4 .7 7'-5" 4 7 7'-5" 4
See PLAN VIEW Detail, Sheet 1of 3.
TABLE 2
D-LOAD 1000 1350 2000 3000
Diag. Bars Diag. Bars Diag. Bars Diag. Bars
Dia.
. No. . No. . No. . No.
Size Req'd Size Req'd Size Req'd Size Req'd
72" *5 2 *5 2 *5 4 *5 4
78" *5 2 *5 2 *5 4 *“6 4
84" «5 2 *4 4 *5 4 *6 4
go" *5 2 *4 4 5 4 *6 4
96" *5 2 *4 4 5 4 .7 4
102" 4 4 *5 4 6 4 *7 4
108" *4 4 *5 4 *65 4 7 4
114" *4 4 *5 4 *6 4 .7 4
120" | *5 4 *5 4 *6 4 *6 6
126" *5 4 *5 4 *6 4 *6 6
132" *5 4 *5 4 .7 4 7 6
144" *5 4 6 4 «7 4 .7 6
*3x18"
reinf. bar to splice cages.
— Section of Bend to suit. Minimum
48" riser of eight pieces required. ——
Weld together the steel
reinforcing cages of the
riser and mainline pipe LEGEND
gs;gr:ng::;gsizzfrete If required by conduit specification.
On allsizes except 48".
" One-half of the required number to
»@ each side of hole. (See Sht. 3/3.) il
PLANT FABRICATED See ELEVATION Detail, Sheet 2 of 3. INTEGRALLY CAST
CASTING DETAILS
DATE | REVISIONS
AT MANHOLE "TYPE C" sgp 20, W MONUMENT AVE.
A , OHI 4
Sheet 3 of 3 cny/ofnayt\on‘
DRAWING NO. G-2 / CITY OF DAYTON
' - WATER/ oceirtvent oF water @
SCALE: NOT TO SCALE DIVISION OF WATER ENGINEERING
DRAWN: JUNFE 2002 RY: .IRS




Manhole, Type "A" with Drop
Connection Added. Al Fittings
for Drop Connections ore

— main

line material.

Standord Tee

‘L——-l
1l

z 3
® J-d ola
- . % |l
= ‘. 1 & &
‘».s ‘ g E(I)
B 1T -

N i b

e e e N

. ! s '!.‘—5‘\:1"“;‘—“{
.”_‘. V

\

MANHOLE (DROP)

NOT TO SCALE

Class D
Concrete
Encasement

. | DATE

REVISIONS

4/07

Encasement

MANHOLE (DROP) /-\"’A) DAYTON, OHIO 45402

City of Dayton

DRAWING NO. G-5
SCALE: NOT TO SCALE ATER
DRAWN: NOV. 2002 BY: JUBS

320 W. MONUMENT AVE.

/ CITY OF DAYTON
DEPARTMENT OF WATER €
DIVISION OF WATER ENGINEERING




MANHOLE STEP SPECIFICATIONS

1. MANHOLE STEPS SHALL BE CAST OF HIGH STRENGTH ALUMINUM,
MEETING THE REQUIREMENTS OF A.S.T.M. SPECIFICATIONS,
ALLOY NO. 6061 T-6.

2. ALTERNATE ACCEPTABLE STEP IS REINFORCED PROPYLENE
PLASTIC MANHOLE STEP, SPEC 711.31

3. SPECIFICATIONS SHALL BE THE LATEST REVISIONS THEREOF.

MIN. WT. - 160*

i ()
[ 1’. |
!
|
2
10

TYPE "B"

FOR
MONOLITHIC CONCRETE

e
b, v q
A A :L— —y
N Tl o
_____ 1 v LUG
SECTION B-B OPTIONAL
4-1" DIA,
VENT HOLES
“CITY OF DAYTON" ; /" 1
TO BE EMBOSSED - - |
IN 2" LETTERS. /IR |
PLAN /YR | )
~ MANHOLE LID ~ o S\
:j‘ ,‘V‘ . :i“ - _—y4
C e —ff—a— | C
: - " iz L . ..
| 2 O% ]x :‘:V i v '. :: ‘ q_ =
AV AV B VA VALV VA4 '/_a:f_ . v_'_';. %
I p l * -d— \:L v . . ¥
4 / e —R— _____]
| - RN
%>:'<- 2%~ e %"—’:<— . N
: e : /5" MORTAR
SECTION A-A
TYPE "A"
FOR
SEGMENTAL BLOCK
A MANHOLE STEPS
21 i
AR
-10%" TR
\ t —_J _t
! B4 -F—,
s - HOOK CAN BE i - :
N N UPORDOWN—\‘L, T
4 } 1 . 1
L =ENE AN MR
g | 1 i Df-,__'r_v-;,,:m
| r - d | =_ L& o o) \_
| P s
TIONAL
SECTION SECTION C-C

~ MANHOLE FRAME ~
GREY IRON, SEMI-STEEL
MIN. WT. - 374 LBS.

.| DATE | REVISIONS

MANHOLE LID, FRAME & STEPS

DRAWING NO. G-6

SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS

320 W. MONUMENT AVE.
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City of Dayton
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4" min.

pe——1257 of 0.D., min. ———=

\\Ploin or reinforced

concrete cradle, Class D

.| DATE

REVISIONS

CONCRETE CRADLE 80

(BEDDING)

Clty of Dayton®®

DRAWING NO. G-7
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001

BY: JBS

320 W. MONUMENT AVE.
DAYTON, OHIO 45402

CITY OF DAYTON
DEPARTMENT OF WATER
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DIVISION OF WATER ENGINEERING




NOTES

MASONRY COLLARS: A masonry collor shallbe
provided where plons require that o pipe extension
be joined to the end of an existing pipe with o

butt joint. The cost shallbe included in the unit price
bid for the new conduit.

City of Dayton“

DRAWING NO. G-8
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001

( Warer/

BY: JBS

concrete
collar
MASONRY COLLAR
. | DATE REVISIONS
320 W. MONUMENT AVE.
207 —edinoles MASONRY COLLAR 3 DAYTON, OHIO 45402

CITY OF DAYTON
DEPARTMENT OF WATER

DIVISION OF WATER ENGINEERING =




¢ CARRIER PIPE —\

BLOCK PIPE WITH DOUBLE
ROW OF BLOCKS AND
NON-SHRINK MORTAR

PIPE PLUG (TYPE D)

(8" THRU 30" DIA. ONLY)

(STORM & SANITARY)

NOT TO SCALE
REINFORCED CONCRETE
12" THICKNESS _—\\\\\\
NA. ___________
¢ CARRIER PIPE Y [P
N\ e
v k. _
v ,' 9
o - . T T T T T T
s i
| |
12 e
PIPE PLUG (TYPE D)
(30" DIA. OR GREATER)
NOT TO SCALE
| DATE | REVISONS PIPE PLUG 320 W. MONUMENT AVE.

& DAYTON, OHO 45402
City of Dayton

DRAWING NO. G-9
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001 BY: JBS

/ CITY OF DAYTON
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45° ELBOW

WYE BRANCH

STOPPER IF NOT IMMEDIATELY
PLACED IN SERVICE
e STOPPER SHALL WITHSTAND
15¢ ALL TEST PRESSURES

45° ELBOW

/—-WYE BRANCH
IS

7
1 ( b_ |
':__}_ O | SIZE To_suT '_‘
o %:_—____4,4 a S e

\-GRANULAR MATERIAL

NOTE:

. RISER PIPE LAD ON STEEP GRADE TO BE BEDOED

SOLIDLY AGAINST UNDISTURBED GROUND, OTHERWISE
BED AS SPECIFIED IN CITY OF DAYTON STANDARD
SPECIFICATIONS.

.IF SANITARY SERVICES ARE SPECIFIED THEY SHALL

BE A MINIMUM OF 7 FEET DEEP AT THE PROPERTY
LINE UNLESS DIRECTED TO BE AT A GREATER DEPTH.

. WITHIN NEW RESIDENTIAL SUBDIVISIONS, THE

CONTRACTOR SHALL INSTALL ALL LATERALS TO THE
RIGHT-OF -WAY OR EASEMENT LIMITS.

DATE

REVISIONS

SANITARY LATERAL RISER 06 320 W. MONUMENT AVE.
(TYPICAL) City@‘ DAYTON, OHIO 45402
DRAWING NO. SA-1 / CITY OF DAYTON
SCALE: NOT TO SCALE WATER DEPARTMENT OF WATER
' DIVISION OF WATER ENGINEERING

DRAWN: JANUARY 2001 BY: JBS




SLOPE UP SO DEPTH AT PROPERTY LINE
IS 7 FEET MINIMUM, UNLESS A GREATER
DEPTH IS DIRECTED BY THE ENGINEER.

TRENCH EXCAVATION

FOR MAILINE SEWER
MAINLINE SEWER WITH
WYE BRANCH

45° ELBOW—\

~—— SLOPE
2.007 (MIN)

VARIABLE LENGTH ——
(SLOPE SERVICE UP TO ELBOW)

T T T IR
ISR AU AR R 2 A U AR R i'r

45° ELBOW \

R
WS

| \_ \'a
COMPACTED BEDDING MATERIAL

AROUND MAINLINE & SERVICE

1. WITHIN NEW RESIDENTIAL SUBDIVISIONS, THE CONTRACTOR SHALL INSTALL

ALL LATERALS TO

THE RIGHT-OF-WAY OR EASEMENT LIMITS.

.| DATE

REVISIONS

SANITARY LATERAL RISER

(IN EXCESS OF 129

DRAWING NO. SA-2

SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS

(Warer

oDy 320 W: MONUMENT AVE.
b® DAYTON, OHIO 45402

)
Clty of Dayton CITY OF DAYTON
DEPARTMENT OF WATER

DIVISION OF WATER ENGINEERING




Y
C
e e e Flowline _ _ _
Permissi \—— rmissil
e N el Gotter, sp ey pe recast seporstel A< e
it with the bottom shaped to drain.
SECTION A-A SECTION B-B
| 235" I
- B Allgrate edges to be : - B :
rounded Ya" radii | E
| L TR
; 1 | T
[+ 0]
R —— I S— = ity W 1
} [ )
% C T 1—1
A i m— A
L e In 3
U !l:__ ;3! _) 7
I il
o = ____%____f_l i
! N R o
a ) - 1 7 _______L
2/ o ] L——' - 2Y4
- Grate
- B
SECTION C-C PLAN
CATCH BASIN No. 2-2A & B
CATCH BASIN QUTLET PIPE SIZE
2-2A 127 to 21"
2-28 12" to 21"
.{ DATE REVISIONS
CATCH BASINS No. 2-2A & B 9o S0 W: MONUMENT AVE.

DAYTON, OHIO 45402

(Sheet 1 of 2) 3
City of Dayton CITY OF DAYTON

DRAWING NO. ST-1 WaTER DEPARTMENT OF WATER

SCALE: NOT TO SCALE DIVISION OF WATER ENGINEERING

DRAWN: JANUARY 2001 BY: JBS




NOTES

GENERAL: Catch Basins 2-2A and 2-2B are not intended for traffic bearing applications.

CATCH BASINS 2-2A & B: This detaildepicts Catch Basin 2-2A.

GRATE AND FRAME: The design shall be essentially the same and equally as strong as the one shown
(see construction information table), or meets AASHTO M 306. If necessary, bicycle safe and traffic
bearing grates shallbe installed.

WALLS: Brick or cast-in-place walls have a nominal thickness of 8". Precast walls shall have
o minimum thickness of 68" and be reinforced sufficiently to permit shipping and handling without
damage. Brick shallnot be used above the flow line of the side opening for Type 2-2A.

CONCRETE: Cast-in-place concrete is to be City of Dayton Class D. Allprecast concrete shall
meet ODOT requirements.

PRECAST BASE: |If a precast base is used, it shallbe set deep enough so that the top can be
placed on the base to provide the grate elevation specified in the plans. Layers of brick shallnot be
used to adjust the top elevation.

LOCATION AND ELEVATION: When given on the plans, location and elevation are at the top center
of the grate. When side openings are provided, the elevation shallbe at the flow line of the side inlet.

MINIMUM DEPTH: The minimum depth of CB No. 2-2A shallbe the outside diameter (0.D.) of the outlet
pipe plus 7" .

OPENINGS: Pipe openings shallbe the 0.D. of the pipe being supplied plus 2" when fabricated
or field cut. The interstitial space shall be filled with grout.

2-2A SIDE INLETS: Inlets shall be provided on both sides of the No. 2-2A catch basin in sags
and on upstream side only where the ditch has a continuous down grade past the catch basin.
The flow line should be 4" to 6" below the normalelevation of the ditch flow line, returning

to normal within 10' to 15' of the basin.

2-2B GRATE ELEVATION: Grate elevation is to be placed 4" to 6" below normal ditch returning to
normal10' to 15' each side of inlet.

CONSTRUCTION INFORMATION

Minimum weight of grate, 120 ibs.
Minimum weight of frome, 40 Ibs.

27%"

* min.

V2" min.
|

—
[
|

-1 Y

11
ol 95 (Typ

SECTION THRU ANGLE FRAME
FOR STANDARD No. 2-2A CATCH BASIN

DATE | REVISIONS
CATCH BASINS No. 2-2A & B 08 320 W.MONUMENT AVE.
(Sheet 2 of 2) city T oN® DAYTON, OHIO 45402
DRAWING NO. ST-1 w / CITY OF DAYTON
SCALE: NOT TO SCALE ‘ ATER/ ODEPARTMENT OF WATER ol
DRAWN: JANUARY 2001 BY: JBS DIVISION OF WATER ENGINEERING




[»B

e 20 35—y

A

- 2._3|/2u -

“ Construction joi “ "
Reinf. steel "i:"—'/d Ya —’ju“— uction joint "{}‘—'/4 - Ya —'Jl;‘-
L Grate H = H T /—Crote: VReinf. steel
X z -
__. s ."~
1 2'-0" ]
Optional —I
C Flow line to be 4" to 6" Side ig\let—I prpecost C
below. normal ditch, flow line joint
returning to normal F—
10" each side of basin
Optional
precost
joint
L+ wo—

e 8'*+fe—CB No. 2-3 = 3'-0" —t=8"»
| CB No. 2-4 - 4'-0" | |

step spacing

Optional
precast
joint

le————— Multiple of—>:<—32” min.
I
|
|
!
l
|
|

When possible, top
to be higher than
top of outlet pipe

Depth variable

Bottom slob may be pre-
cost separately and the
outlet pipe placed on

A top of it with the bottom
hoped to drain

| | | |
ta~8tete—CB No. 2-3 « 3'-0" —sje-8'le
| CB No. 2-4 « 4'-0" | [

Step (Typ.)

e ] L \_
Permissible . issi
const. joint L B i A Egrr\?tsTot:lﬁ
SECTION A-A SECTION B-B
DATE REVISIONS
CATCH BASINS No. 2-3 & 2-4 oDy 20 W. MONUMENT AVE.
0 DAYTON, OHIO 45402

(Sheet 1 of 2)

DRAWING NO. ST-2

SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS

ATER/

City of Dayton“)

DIVISION OF WATER ENGINEERING

CITY OF DAYTON
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radii

I Allgrate edges to be I

rounded /4"

b 8l

CB No.2-3 - 3'-0" l

CB No.2-4 - 4'-0"

B

b8

SECTION C-C

]
8"

[~ 8"~

L—

NOTES

GRATE: See detagils on ST-1
weight of grate 120 Ibs. , or meets AASHTO M 306.

If necessary, bicycle safe and traffic bearing grates shall
be specifed in the plons. Bicycle sofe grates shallbe
Neenah No. R-4859-C or Eost Jordan No. 5110 Type M2
or opproved equals.

WALLS: Brick or cost-in-place walls shallhave o nominal
thickness of 8" . Precast wolls shollhave a minimum
thickness of 6" and be reinforced sufficiently to permit
shipping and handling without damage.

STEPS: Steps shallbe provided where the depth
exceeds 6'ond shallmeet the requirements of G-6.

CONCRETE: Cost-in-ploce concrete is to be
City of Dayton Class D. Allconcrete shallmeet ODOT
requirements.

REINFORCEMENTS: Reinforcing in the top is to be

*4 bors spoced ot 8" center to center. For Catch Basin
No. 2-3 use eight bars and for Catch Basin No. 2-4 use
twelve bars.

INLETS OVER 12 FEET IN DEPTH: Shallbe precast or
cast-in-place concretei reinforced with *4 bars on 12"
centers both vertically ond horizontilly with 2" clearance
from inside wall face.

PRECAST BASE: |If o precast base is used, it shallbe set
deep enough so that the top con be placed on the baose

to provide the grate elevation specified in the plans. Layers
of brick shollnot be used to adjust the top elevation.

LOCATION AND ELEVATION: When given on the plans,
the location and elevation are at the top center of the
grate. When side openings are provided, the elevation
shollbe at the flow line of the side inlet.

MINIMUM DEPTH: The minimum depth of CB No. 2-3
ond CB No. 2-4 shallbe the outside diometer (0.D.) of
the outlet pipe plus 7.

OPENINGS:  Pipe openings shallbe the 0.D. of the pipe
being supplied plus 2" when prefabricated or field cut.
The interstitial space shallbe filled with grout.

SIDE INLETS: Shallbe provided only when specified on

the plans. Inlets shallbe provided on both sides of the
catch basin in sags and on upstream side only where the
ditch has o continuous down grade past the catch basin.
Catch bosins with side inlets shollnot be used within

Clear Zone.

[CATCH BASN | OUTLET PiPE SIZE__ |
2-3 12" to 33"
2:4 36" to 42"

DATE

REVISIONS

(Sheet 2 of 2)

CATCH BASINS No. 2-3 & 2-4

DRAWING NO. ST-2
SCALE: NOT TO SCALE
DRAWN: JANUARY 2001 BY: JBS

320 W. MONUMENT AVE.
/\”% DAYTON, OHIO 45402
City of Dayton

‘WATER / CITY OF DAYTON

DEPARTMENT OF WATER
DIVISION OF WATER ENGINEERING




Flow line to be 4" to 6"
below normal ditch, returning to normal
[»B 10' to 15' eoch side of basin. A

pe— 2= 3" —y
g d lI| Yy Construction joint—\ Y

ISide inlet 4
Iflow line

32" min, sy

'te—++—oCB No. 2-5 -
CB No. 2-6 = 6'-0"

W=——fSI=FR | [@E=--

}L _________ ’H

ipte of
step spacing o

a——— Multi
&iﬁ;‘;‘iﬁ?:‘ﬂ: <. i
Il
I
[
1
H

to be higher than

| 1:|r: —— When possible, top —
top of outlet pipe

Optional precast
joint

Depth varigble

"

S

Fe

@

L&

cQ

'g @ Bottom slab may be
< pre-cast separately ond
_o‘“ the outlet pipe placed on
L9 top of it with the bottom
o shaped to drain

Lo

>0

Permissidle (R : Lis;:???is'nﬁ
SECTION A-A SECTION B-B

CATCH BASINS No. 2-5 & No. 2-6

. { DATE REVISIONS
CATCH BASINS No. 2-5 & 2-6 08 320 W. MONUMENT AVE,
(Sheet 1 of 2) cny@‘ DAYTON, OHIO 45402
DRAWING NO. ST-3 / CITY OF DAYTON
SCALE: NOT TO SCALE WATER/ oceirTvent oF water Q&%
DRAWN: JANUARY 2001 BY: JBS DIVISION OF WATER ENGINEERING




A

|
Permisssible — .
Const. Joint |

Bl

" 0\6
I [y |

S‘II "
T

| -
UaoH

Allgrate edges to be l
rounded Y4 rodii

- >

8"

- B

SECTION C-C

NOTES

GRATE: See details on ST-1
weight of grote: 120 Ibs., or meets AASHTO M306.

If necessory, bicycle safe ond troffic beoring grates
shallbe specified in the plons. Bicycle safe grates shollbe
Neenah No.R-4859-C or Eost Jordan No. 5110 Type M2
or approved equals.

WALLS: Shollbe 8" thick when reinforced,os shown.
Brick walls, when used in place of reinforced concrete,
shallhove a nominal thickness of 12" . Precaost walls
shallhave a minimum thickness of 6" and be reinforced
sufficiently to permit shipping and hondling without
damoge and shallbe at least equivalent to reinforced
cast-in-place construction.

STEPS: Steps shallbe provided where the depth
exceeds 6'and shallmeet the requirements of G-b.

CONCRETE: Cast-in-ploce concrete is to be Class D.
Allprecast concrete shallmeet ODOT requirements.

REINFORCEMENT: Reinforcing in the top is to be

*6 bars spaced 6" center to center ond *6 tie bors
spaced as shown. Main bars to clear bottom of slab
by 1/4" . Side wallto be reinforced with *6 bors
horizontalin each side, 6'long for CB No. 2-5 and
7'long for CB 2-6, spoced at 1'center to center and
*6 bars in each corner length equals depth plus 1'.

PRECAST BASE: |If ¢ precost bose is used, it shallbe
set deep enough so that the top con be placed on
the base to provide the grate elevation specified in
the plons. Loyers of brick shallnot be used to odjust
the top elevation.

LOCATION AND ELEVATION: When given on the plons,
the location and the elevation are at the top center
of the grate. When side openings are provided, the
elevation shallbe ot the flow line of the side inlet.

MINIMUM DEPTH: The minimum depth of CB No. 2-5 and
CB No. 2-6 shaollbe the outside diameter (0.D.) of the
outlet pipe plus 7' .

OPENINGS: Pipe openings shallbe the 0.D. of the pipe
being supplied plus 2" when fabricated or field cut.
The interstitial spoce shallbe filled with grout.

SIDE INLETS: Shollbe provided only when specified

on the plons. Inlets shallbe provided on both sides of the
catch basin in sogs and on upstream side only where the
ditch has a continuous down grade past the catch bosin.
Catch basins with side inlets shallnot be used within

Clear Zone.

[CATCH BASIN | OUTLET PPE_SIZE |
2-5 48" to 54"
2:6 60" to 72"

DATE

REVISIONS

CATCH BASINS No. 2-5 & 2-6

(Sheet 2 of 2)

DRAWING NO. ST-3
SCALE: NOT TO SCALE

DRAWN: JANUARY 2001 BY: JBS

320 W.MONUMENT AVE.
DAYTON, OHIO 45402

CITY OF DAYTON
DEPARTMENT OF WATER ®
DIVISION OF WATER ENGINEERING
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Drop gqutter 2" in 20' from each side of catch
basin for normaltransverse slope, ond /2"  within

blockout for combined curb and gutter.
Top of curb— — Top of curb

Frome & — 1" exp. joint

1" exp. joint — Curb casting grates : oz
] N
A\ e , ]

: o N -

L= T o

\— 1" Dowel

7--

|
. _ I
Reinf. steel - 1T-0" 1-0v

per SCD BP-1.1

€
2
E The bottom may be precost
& separately ond the outlet pipe
‘€ placed on top of it with the
}_ bottom shaped to drain
s Sl
T T —I | B - | |
| | | |
| | | |
i | [ 4'-9 ! |
—l g le - g le
SECTION A-A [1] Dowel location for
curb & gutter
Location of grate Graote (Bicycle Safe Shown)
. elevation, station
™ 12" k= ond offset 12" ==
Back of curb— [ 2'-5/2 - 2'-5lp"—= [ Back of curb
[ fi 0
| T | c
1" exp. joint I _°_| __1'_____ﬂ/____|1__ 3
{ | I n ~ 4
—————— N | | > /I
:05 { a2zl

" SR

Cap (Typ.) j . l
<= Combination . R [ IS) I T

curb ond o™ S
1" Dowel gutter blockout
Pavement block . . / J
out for straight Butt joint /
transverse slope Outside of conc. basin

PLAN OF CATCH BASIN AND PAVEMENT JOINTS

DATE REVISIONS

4/07 | _edt notes CATCH BASIN No. 3 %6 320 W. MONUMENT AVE.
(Sheet 1 of 3) cmr@‘ DAYTON, OHIO 45402
DRAWING NO. ST-4 J _CITY OF DAYTON
SCALE: NOT TO SCALE ATER/ DEPARTMENT OF WATER el
DIVISION OF WATER ENGINEERING

DRAWN: NOVEMBER 2002 BY: JBS




Location of grate, elev.,— 28
station ond offset S8l
. |
Normal pavement slope ! - 9"
Depressed povement I:
1
Al
L
|
|
1" Dowel
|
—l -0
Permissible —
constr. joint
]
|
I A
|

|
|
|
~ g |-

— Top of curb & casting
—Back of curb

- —¥,s" anchor bolt

NOTES

GRATES: Two required.
Grate "V" shallbe provided unless the plans specifically

f EQ require the diagonal grate. If the diagonal grate is
3 specified, it shallbe placed so that the diagonalbors
° direct droinage flow toward the curb.
3 CASTINGS: The design shallbe essentially the same aond
o equally os strong as shown.
_——— S Minimum weight :
f Curb Casting ... .. 305 Ibs.
s 2 Two Grates . ..... 254 Ibs.
N'E Frame .......... 590 Ibs.
i Two Grate "V" ... 210 Ibs.
___‘. BEARING AREAS: The frame ond grate shallbe so fitted
ond finished as to provide a firm ond even seat. No
l f“f projections shall exist on beoring oreas and the grote
| | shallseat in its frome without rocking.
| -
) g L_ 3} WALLS: When used in place of concrete, brick side walls

shallbe 8" nominal thickness.

e 20 3"

PRECAST CONSTRUCTION: Permitted, except for the apron.
Precast walls shallhave o minimum thickness of 6"

SECTION B-B and reinforcing shallbe sufficient to permit shipping
ond placement without damage. The wall thickness re-
WITH CURB duction shallbe from the outside.

(2" DEPRESSION)

MINIMUM DEPTH: The minimum depth is per the cover
requirements for that pipe type.

i
o v
= ol
38 OPENINGS: The maximum pipe opening shollbe the 0.D.
- | of the pipe being supplied plus 2" when fabricoted
2'-0 or field cut. The interstitiol space shaollbe filled with
Gutter L o arout.
|

Normal gutter |1
elevation |1
Location of grate, +—m—mm—— L

elev.,station and |
|
: Depressed |
| qutter \ |

|

| "

| 1 e
|

|

offset

DOWELS: Four 1"x18" dowels ore required for
concrete pavement or gutter blockout.

TEXT: The following text shollbe cast into the top of the
curb casting: "DUMP NO WASTE" and “DRAINS TO
WATERWAY" (see curb casting - plan on sheet 3 of 3).

bty

SECTION B-B
WITH CURB & GUTTER
(/" DEPRESSION)

DATE | REVISIONS

4/07 | edit notes CATCH BASIN

odd_text note (Sheet 2 o

No. 3 320 W.MONUMENT AVE.

DAYTON, OHIO 45402
f3) City of Dayton ®

DRAWING NO. ST-4

SCALE: NOT TO SCALE

DRAWN: NOVEMBER 2002 BY: JBS

CITY OF DAYTON
ATER7 0EPARTMENT OF WATER N
DIVISION OF WATER ENGINEERING
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BACK VIEW

FRAME

. | DATE

REVISIONS

(Sheet 3 of 3)

CATCH BASIN No.

3

DRAWING NO. ST-4

SCALE: NOT TO SCALE

DRAWN: NOVEMBER 2002

BY: JBS
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Top of Drop gutter 2" in 20’ from eoch side of cotch basin
curb for normal transverse slope, and '/>"within blockout
for combined curb and gutter.
1" exp.
joint B - —Curb costing /

e —

—Reinf. steel
per SCD BP-1.1

1" exp. joint

— 1" Dowel

|

| T
I'Normal gutter
:elevction

:Depressed
Igutter \

SECTION B-B

WITH CURB & GUTTER
(/2" DEPRESSION)

The bottom may be
precost separately
and the outlet pi e
placed on top o
with the bottom
shaped to drain.

Dowel location for
curb & gutter

SECTION A-A

Location of grate elevation,
/station and offset

Bock of curb

Grate (Bccycle Safe

1" exp. joint—\

b

Shown)

—Back of curb

Direction of

conc. basin

1" Dowel (Typ.)

e

I

I

I

I

I

|
12

flow for grate
as shown

Cap

Pavement blockout
for straight
transverse slope B

\—-Butt joint /
1" exp. joint

PLAN OF CATCH BASIN AND PAVEMENT JOINTS

(For SECTIONS B-B ond C-C)

DATE

REVISIONS

CATCH BASIN No. 3A

(Sheet 1 0of 3)

DRAWING NO. ST-5

SCALE: NOT TO SCALE

DRAWN: MAY 2002 BY: JBS

City of Dayton .
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DIVISION OF WATER ENGINEERING
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o0 —-Top of curb

o L ~ fe——10 bars @ 2%¥" —=
Normal pavement slope — 8::?) ond costing | nainm %"
™ —Back of curb l —’I ™~ 17 2¥" (Typ.) —= I~
Depressed pavement " l’"g ¥," anchor bolt -

, ___j__i f SECTION Y-Y
- : :L:‘[:i' 1 / P giore ot smown

N

A R

A IR

A N

B RRER-.

% ¥

1" Dowel .
jA

|

A AN_—-.-
A ANET-—-"
A R .-—".
AR

@
0§
| £ 3¢
b 127 — S 5<
o °*
Permissible — 2 &5 .
constr. joint o ®% | I T
E sg f 2'-5%" ) .
_— [ *
'1 L PLAN _~
- : " 1]
RN
- Yg" radii
, —— allbor edges
| | i T 2
' | A i S
- g e -1 g e
1 2:-3" ]
SECTION B-B
WITH CURB
(2" DEPRESSION)
GRATE: The Grate "V" shallbe provided unless the plans specifically require the diagonal grate. If the diogonal grate is specified,
it shollbe placed so that the diagonal bars direct drainoge flow toward the curb.
If necessary, bicycle safe grates shollbe specified in the plans. Bicycle safe grates shallbe Neenah No. R-4859-C or East Jordan
No. 5110 Type M2 or approved equals.
CASTINGS: The design shallbe essentiolly the same and equally as strong as those shown.
Curb Casting . ... .. 170 Ibs.
Stondard Grate ... .127 Ibs.
Frame ........... 320 Ibs.
Grate “V" . ....... 105 Ibs.
BEARING AREAS: The frome ond grate shallbe so fitted and finished as to provide o firm and even seat. No projections shall exist
on bearing areas of either casting and the grate shall seat.
WALLS: When used in place of concrete, brick side walls shall be 8" nominal thickness.
PRECAST CONSTRUCTION: See ST-4 (Sheet 2 of 3).
MINIMUM DEPTH: The minimum depth is per the cover requirements for that pipe type.
OPENINGS: Pipe openings shallbe the 0.D. of the pipe being supplied plus 2" when fabricated or field cut. The interstitial
space shallbe filled with grout.
DOWELS: Four 1"x18" dowels are required for concrete pavement or gutter blockout.
TEXT: The Following text shallbe cast into the top of the curb casting: "DUMP NO WASTE" and "DRAINS TO WATERWAY"
(see curb casting - plan on sheet 3 of 3).
DATE | REVISIONS
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2:1slope from
Point "K"

" Slope os
r—18 shown on
cross sections

SECTION D-D

NOTES

APPLICATION: Full-Height Headwalls
shollbe provided for skewed and non-
skewed culverts having o diameter or
rise of 42" to 84" inclusive.

Type "A" is used when the skew angle
( )is ten degrees or less and Type
"B" when the skew angle is over ten
degrees.

CONCRETE: Concrete shallbe City of
Dayton Class C.

REINFORCING STEEL: Bars shallbe
*S5 ond epoxy coated.

DETAILS AND QUANTITIES: Are shown
for circular sections only. When used
with reinforced elliptical concrete pipe
or corrugated metal pipe orches, it will
be necessary to adjust dimensions and
quantities to conform to those listed for
the nearerst size circulor pipe. The
dimensions established by vertical
diameter shall apply to rise, and
dimensions established by horizontal
diameter shall apply to span. All
calculated dimensions shollbe rounded
to the neorest 1" . Chomfer all
exposed corners ¥a"

FOUNDATION: Where the soil borings
indicate a beoring copacity of less thon
2,600 pounds per square foot ,

it willbe necessory to increase the
width of the footing.

HEADWALL LOCATION: To be determined
by the intersection of the embankment
slope at the back of the headwall ot
Point "K', The slopes adjacent to the
headwall shallbe 2:1.

Point *

Slope as shown on
K"—\ /cross sections

lope

N3

LOCATION AND GRADING PLAN FOR
SKEWED PIPE CULVERT - TYPE B
Pipe
Dig.| H a b ¢ Bgr
o)
a7 4T 337 767|267 5
485 -5 |3 | 1-6" [2'-0"| *5
S48 - 11" 3-97| 1'-6" |3 -0"] *5
6076671407 T-6"[5-57 %5
i A A A Sl Nl S
84°[8-8"15-0"[1-10"[4'-3"| *8
-0
Pipe CY.TC.Y.
g STEEL
Dia.| L H, [CONC.|CONC.
o | 2| 2 |cmplRch|LBS
327 |37 [ 51| 7.0 6.7 598
487[47-47[3'-4"] 85 8.2 793
5475203 -8"] 10.3 | 10.0 | 1069
60" [5-1"[3"-11"] 12.3 1.8 1149
720757457 17,0 | 16.2 | 1783
847 [9-0"[5-0"123.7 {22.8 2595
2-15
Pipe CY.] C.Y.
Dia.| Ly | Ly | H | H |CONC.|cONC [STEEL
0 C.MP.IR.C.P. :
47" 8-9'4-6"] 3-8 3-2° 7.3 7.1 619
48" [10°-0"] 5'-41 4'-1"[ 3'-5"[ 9.0 8.7 776
54" T11-47] 6°-3"1T 4"-6"[ 3-8" 10.9 [ 10.5 | 1026
60" 12'-7"1 7'-2"14'-10"] 4'-0"] 128 | 12.4 174
T2 15 -1 [ 8T 5-7"] 4-6"] 17.8 | 17.1 gii
84" [17'-7"[10'-9"[ 6'-4" -1 24. 23.9 12596
2-30
Pipe C.Y.]C.Y.
Dio.| L | L, | H | H [CONC.|cONC.|SEE
D CMP.IRCP. .
‘2.. T 10 5-_9-- 3 _2.- 3. 3-- 7"‘: 73 633
48" 8'-9"16'-10""1 3'-5"] 3'-3" 9. 8.8 801
54719 -g [ 7°-117] 3-87] 3'-9 0.8 0.5 | 1024
60" [10'-7"] 9'-0"13'-10"] 4'-1"]| 12.7 2.3 1 157
72.. 2._5.. 1-_2-. 4-3° 37" 7.3 6.6 1788
847147 [137-47[4-10"] 5°-2"] 24.1 [ 23.3 | 251
@-45
Pipe C.yY. ] C.Y.
STEEL
Dig. L L CONC.|CONC.
ol 2 | M " RO R LBS
47217'-10"} 7°-9"] 3'-2"[ 3'-3"1 8.7 8.5 718
48"1 8'-9"] 9'-2"] 3'-5" 3-7"1 10.6 0.3 925
54" 9'-8"110"-7"| 3'-8"[3'-10"] 12.6 | 12.2 | 188
60" [10°-7"12'-0"[3'-10"] 4'-1"] 14. 4.3 [ 1354
72" 112°-5")4-10""] 4*-3"] 4'-8"1 20.2 9.6 | 2076
B4 14-3"17°-8"] 4'-8" 5°-2"[27.9 [27.0 12990
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NOTES

GENERAL: If the pipe is depressed, ¢ riprap reinforced concrete
slob shallslope up to the channelbottom ot o slope of 6 to 1
aond terminate with o cutoff wall thot has o depth of 6"

below the depression depth.

CONCRETE:
Concrete quantities are bosed on headwalls without the 6"
under the channel protection.

Headwall concrete shallbe City of Dayton Class D.
extension

ANCHOR BOLTS: Bolts (as detailed) for anchoring both ends of metal
pipe shallmeet ASTM A 307. The top 6" min. of bolt shall

be galvanized according to ASTM A 153. Cost of anchors shallbe
included in the unit price bid per Foot [Meter] of Item 603.

Heodwall dimensions are based on end treatment "A" for pipe sizes
up to ond including 120" , 71"x47" , and 66"x51"

fo—

2

Diometer

Rise or

Anchor Bolt (See ANCHOR

. and on end treatment "B" for sizes over ond including BOLT Detail, Sht. 2/2) line
132" ,13'-3"x9-4", and 7°-3"x5'-3".
PLASTIC PIPE: Plastic pipe may not be availoble in all the sizes PROFILE I !
specified on this drowing.
HEADWALL FOR CORRUGATED METAL PIPE & PLASTIC PIPE (English)
CIRCULAR PIPE ARCH PIPE ARCH
w H T cf%"éﬁ: SPAN | RISE | W H l T jcfoy"ég SPAN |RISE | w Ho| T [or .
12" 2'-Q" 3-Q 12 0.21 -__2.67"x/>" Corrugations : : 81" 29" [12'-4"; 5-5 | 15" ] 2,14
15" 2'-6" 32" 12 0.27 17 130 ) 3-0n 1 3-0m [ 12v o 87" 63" 113-Q0" | 5'-7" | 17"} 2,50
3-Qn 33 12" 0.33 21" 190 | 3'-6" | 3-0" | 12| 0.35 95" 67" 114'-Q0" [ 5'-9" | 20| 314
3-6" 3-4" 12" 0.39 24" 18" | 4-0" | 3-2" ] 12" [ 043 103" 71 115-0" | S5-n | 22" 354
24" | 4'-Q" 3-6" 12 0.46 28" 20" | 4'-6" | 3-3" 1 12"] 0.48 12" 75" 1 16°-0" | 6'-1" | 24" 396
27" | _4'-8 3-8" 12" Q.53 35" 24" | 5-6" | 3-5" 1 12* 0.61 nz: 79" (17'-9" | 6'-3" | 25" 4.89
30" | 5-Qv 3-9" 12 0.60Q 42" 29" | 6'-6" | 3-7" ] 12"1 0.73 128" 83" [18°-0" 1 6'-5" | 26" 501
S'-8" 3-10 12 Q.68 49" I3 | 7°-8" | 3-9" ] 12°1 0.90Q 137 87" 119-0" [ &-7" | 27" 5.45
“l 6-0 4'-Q" 12" 0.76 87" 38" | 9-0" | 4'-0" | 12" 1.10 142" 91" _120-9"] &-9" | 27| 631
39" 6'-6" 4'-2" 12" Q.84 64" 43" 1 10°-0" | 4'-4" | 12" 1.3 6"x2" Corrugations
" 7:-Q" 4'-3" 127 0.92 71 47" | 1-0" | 4'-8" | 12" 1.54 (18" Corner Radiys)
1 8-o 4'-6" 12 1.10 =770 52" | 1n-8” | 53| 12¢ 1.84 B-1 | 47| 10-8" | 57" | 12¢ 1.89
54" | 9'-3" 4'-9" 12¢ 1.33 283 | 57" (124" S5-5 | 15" | 2.46 =6-4") 4'-9°112'-0" [ 5'-8" | 14" 212
| 10-6" 5'-6" 12" 1.78 6"x2" Corrugotions 6'-9" | 4°-11" ] 12'-4" | 5'-9" [ 15" | 242
66" | 11-9* 5'-9" 12" 2.06 (31" Corner Radiys) *7-Q"f S'-1* 1 12°-8" | 5'-10" | 16" [ 2.44
72" | 130" 6-0" 12" 2.37 13'-3"1 9'-4" 123 -11"] 7'-11* | 32| 9.63 7-3" 1 53 j12-nt | 5e-ne | 170 ] 2.69
78" | 14'-3" | 6'-3" 14" 2.94 13'-6"1 9'-6" [24'-9" ] 8'-0" | 32"] 10.12 7-g" | 5-5"]113-2"]6'-0" [ 181 277
15'-6" 6'-6" 14" 3.30 14'-0"| 9'-8" |24'-10"} 8'-1" | 33" 10.33 Z-nt | 5-7+]14°-0" ] 6'-1" | 20"  3.15
90" | 16'-9" 6'-9" 16" 4.00 14'-2"] 9'-10" | 25'-9" | 8'-2" | 33| 10.87 8-2" ] 5-9"[14'-8" )| £-2" | 21" [ 345
18'-0" 7-0" 16" 4.40 14'-5") 10°-0" 1 26'-7" | 8'-3" | 33| 11.39 g-7" 1 5-nj15-0" ) 6-3" § 22" 3.75
102" | 19'-3" 7-3" 18" 5.28 14'-11") 10°-2" | 26'-9" | 8'-4" | 34"| 11.68 8-10")| 6'-1" [15'-10"| 6'-4" | 23| 4.15
108" | 20-6" | 7'-6" 20" 6.21 15'-4"1 10°-4" | 26°-11" | 8'-5" | 34*] 11.96 9'-4" | 6'-3")|16'-0" | 6'-5" [ 24"! 4.65
14" | 21-9* 7'-9" 22" 7.25 15-7"] 10°-6" [27'-9" | 8'-6" | 34"| 12.51 9'-6" | 6-5"]16'-10" | 6'-6" | 26| 4.93
120" ] 23'-0" | 8-0" 24" 8.38 115'-10"] 10°-8" [28'-7" [ 8'-7" | 35| 13.06 9'-9" | 6-7" 1 17°-9" | 6'-7" | 27| 541
=126} 23'-0" | 8'-3" 26" 8.64 16'-3"]110°-10"1 28'-8" | 8'-8" | 35| 13.34 10-3"1 6'-9" 117'-10"| 6'-8" [ 27"| 5.45
132" | 23'-0" | 8'-6" 28" 9.23 16'-6"| 11'-0" |29'-7" | 8'-9" | 35" | 13.94 10°-8" | &'-1" [17'-11* | 6'-9" | 27"] 5.59
138" | 24’-1" | 8'-g" 30" | 10.50 j17-0"; 1-2" 129'-8" 1 8'-10" | 36" ] 14.24 10-11 7'-1" 118-10" ] 6'-10" | 28" [ 5.97
“l25-2" [ 9'-0" 32 11.89 17:-2"] 1'-4" [30-7" 1 8-11" | 36" | 14.84 w-s57 1 7-3+118'-11" ] 6'-11" | 28" 6.12
150" | 26'-4" | 9'-3" 34" | 13.38 [ 17-5"] 1-6" | 31'-5" | ¢'-0" | 36| 15.42 nw-7" 4 7°-5"719'-9" | 7'-0" | 28"] 6.52
156" | 27*-5" | 9'-6" 36" 15.01_P17-11' [ -8 31-7" [ 9'-1+ | 3771 15,83 w-10"| 7:-7"120-9"[ 7°-1" [ 29"] 6.94
162" | 28-7" 1 9'-9" 38" | 16.75 18 -1 11-10" | 32°-5" | 9'-2" | 37"| 16.43 12'-4"| 7°-9" 120'-10"[ 7°-2" | 29| 7.12
168" | 29'-8" | 10'-0" 40" 18.61 18'-74112'-0" | 32'-6" | 9'-3" | 37" 16.78 12-6" ] 71t ] 2r-8" 1 7'-3" 129" 7.53
174" | 30'-9" | 10'-3" | 42" | 20.28 |[18'-9"| 12°-2"[33-4"| 9'-4" | 38" | 17.43 12'-8" 1 8-1" 122'-7"[ 7'-4" 1 30" 7.85
180" [ 3r-11" [ 10°-6" [ 43" | 21.87 }19'-3"]12'-4"133'-5"] 9'-5" | 38" | 17.78 |12-10"| 8-4" | 25-7"| 7'-5" | 30" | B8.48
186" | 33'-0" | 10°-9" | 44" | 2354 ][ 19'-6"]| 12"-6"[34'-5] 9'-6" | 38"| 18.49 13-5" ] 8'-5"[23-7"] 7'-6" | 30"] 8.63
192" | 34'-2" 1 11-0" 45" | 25.30 119'-8"112°-8" [35'-3"} 9'-7" | 39T 19.19 13- 8-77123-7"1 77-7* I 31*| 8.81
198" | 35'-3" | 11'-3" 46" | 2712 119'-11"[12'-10"[36°-3" [ 9'-8" | 39" 19.95 14'-1" 1 8'-9" 12511 7'-8" | 31" ] 9.29
204" 36'-4" | 11-B" 477 ] 2915 | 20-5"13"-0" [ 36-3"[9-8" | 39| 20.30 | 4 -3 8-11" [25-6"| 79" | 31" | 9.78
210" [ 37-6" | 1I-g" 48" | 31.03 120-77]13-2"[37°-2" 1 9'-10" | 40" | 21.05 [14-10"| 9 -1" |25-6"| 7-10" | 32°| 10.25
216" | 38°-7" 112°-0" | 49" [ 33.43 3"x1" Corrugations 15'-4"1 9-3"125-6"] 7°-11" | 32" 10.25
222" [ 39'-9" 112°-3" ['50" | 36.26 40" 1" 166" | 3-7"1 12T 0.70 15°-6" 1 9'-5"126'-5"| 8-0" | 32°] 10.74
228" 40°-10" [ 12'-6" 511 37.52 46" 3" 1 7-87 | 3-9" 112" 0.85 15°-8" 9-77127-5" [ &-1" [ 33| 11.28
234" 42'-0" ] 12°-9 52" 1 39.86 53" 41" 1 9°-0" [ 4071 12 1.06 15°-10"] 9'-10" [ 28'-57 [ 8'-2" | 33" [ 12.00
240" 43T |13-0 53" 42.28 60" 46" [107-0" 1 4"-4" [ 127 1.27 16-5" 1 9-T1" [28°-57 1 8-3" | 33" 12.09
24671 44'-2" | 13-37 54| 4483 66" ST [ ww-0n [4°-87] 127 1.54 16°-771T 10°-1"129-37 | 8-4" | 34"| 12.64
2527 45-4"113°-6" 5571 47.44 /5" | 55" T W-8T [ 5°-3 112" 1.81 -- - -~ -- -- -

= Channel configuration for pipe sizes between end treatment A" ond end treatment "B" is determined by

2:1 slopes paossing through a point 6"
treatment "B", 2:1 slopes are tangent to pipe.

below the top and at each side of the headwoll. For end
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NOTES

GENERAL: If the pipe is depressed, o ripraop reinforced concrete
slob shallslope up to the channelbottom at o slope of 6 to 1
and terminate with o cutoff woll that has a depth of 6

below the depression depth.

CONCRETE: Concrete for headwalls shallbe City of Dayton, Class D.
Concrete quontities are based on headwalls without the 6"
extension under the channel protection.

Width of riprap and rock chonnel protection shall
be equalto the width of heodwall unless otherwise
shown on the plons. (Minimum width 4'-0".)

HEADWALL FOR CONCRETE PIPE
CIRCULAR ELLIPTICAL
D w H T | Conc. 1 gpon | Rise W H 1 | Conc.
cu. yds. cu. yds.

27| 2-0" | 3-0" | 12| 020 | 23" | 14" | 3-0"| 3-2"| 12| 029

15" | 26" ] 32" | 127] 0.25 | 30" | 19" | 3-7"| 3-a"| 12| 0.35

18" | 3-0" | 3-3" | 12°] 0.31 | 34" | 22 | 31| 3-5°| 12| 0.38

20| 36" | 3-4" | 12" 0.37 | 38" | 24" | 4-6"| 36" | 12" | 0.44

24"| 40" | 36" | 12" | 0.43 | 42" | 27" | 4'-8" | 3-7"| 12" | 0.45

27" 46" 3-8" | 12| 049 | 45" | 29" | 52" | 3-8" | 12" | 0.49

30"| 50" | 3-9" | 12°| 0.56 | 49" | 32" | 5-5"]3-10"] 12" | 0.52

33| 56" | 3-10"| 12| 0.62 | 53" | 34" | 5-11"] 4-0" | 14~ | 066

367 60" | 40" | 12| 069 | 60" | 38" | 6-10"] 42" | 14~ | 0.82

397 66" | 42" | 12°| 0.77 | 68" | 43" | 8-0"] 4-4"] 16" | 101

427| 70" | a-3 | 12°] 0.84 | 76" | 48" | 9-2" | 5-0"| 16" | 1.34

48"| 8-0" | 4-6" | 14" | 1.09 | 83" | 53" | 10-4"] 5-2"] 18" | 1.65

547] 9-3" | 4-9" | 14" ]| 132 | ot" | 58" | 1r-6"] 5-5" | 18" ] 1.97

60| 10-6"| 5-6" | 16" ] 1.93 | 98" | 63 | 12-7"| 5-7" | 20" | 2.38

66" | 11-9" | 59" | 18" | 2.42 | 106" 68" | 13-9"| 5-10"| 20" ] 2.69

72" 13-0"| &'-0" 18" 2.77 13" 72" 14'-9" | 6'-0" | 22" 3.14

78" 1a-3"| 6.3 | 207] 3.37 | 121" | 777 [ 51| 6-3" | 227 | 3.49

84" | 156" | 66" | 22| 4.05 | 128" 82" | 17-0"| 6-5" | 24" | 4.04

90" | 16'-9" | 6-9" | 227] 4.51 | 136" 87" | 18-2"| 6-8" | 24" | 4.84

96" | 18-0" | 7-0" | 24| 5.31 | 143°]| 927 | 19°-4"] 610" | 26" | 5.12

1027 19737 | 7-3" | 267] 6.20 | 151" | 977 | 20067 71" | 267 | 5.42

108"] 206" 7-6" | 26" 6.78 | 166" | 106" | 22-7"] 7-5" | 28" | 6.60

Wa"| 21-9"| 7-9" | 28" 7.81 | 180" | 16" ] 24'-10"] 7-10"| 30" | 7.99

120"] 23-0"] 8-0" | 30" 8.93 | -- | -- — | - - -

126"] 24-3"] 8-3" | 30°| 957 | - | -- ~— [ - [ - =

132°| 25-6"] 86" | 32| 1084 | - | -- — | - |- -

144"] 28-8"] 90" | 34°] 13.00 | - | -- | - - =

DATE | REVEIONS Half Height Headwall 320 W. MONUMENT AVE.
for Concrete Pi?e )7} DAYTON, OHIO 45402
{Sheet 2 of 2 CItyofDayton“

NG NGO ST CITY OF DAYTON
D : ‘WATER DEPARTMENT OF WATER &
SCALE: NOT 'TO SCALE DIVISION OF WATER ENGINEERING
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BRANCH
3" 4 6" 8" 10" +12" 16" 20" 24"
Lo (Ve f gL | O | Ve fff L] O Vet L[ D" |Ve.f| L[ D" |Ve.ff L"| O*[Veff L] D" {Ve.fy L] D"{Ve.f.
3 (2] 5| 0.5
4" 1O | 6[ 0511|808
6" |19 710541 .8]08}18[12}19
> 8" (8] 8/ 05}110}9 |07 18|12} 1.9 j23]| 16| 3.5
2 10"+12"( 6 | 12| 0.6 | 8 {12 | 0.8 |18 | 12} 1.9 123 | 16| 3.5 || 38 |22| 8.7
16 611608} 616 |081|14|16] 2.0([20]| 18] 3.3 (36(23] 8.7 49|30 13.6
20" |16 ]20] 1.0 6 {20 10 f1 |20] 1.9 [|18 [20| 3.3 /35|24 8.7 [|46]|32|13.6(60|38]26.5
24" e 24| 1.2 6124 | 1.2 9 [24] 1.9 [[15 | 24| 3.3 130 (28| 8.7 [|42|36|14.0||54 |42|26.3/68 |48 [45.4
STEEL WILL BE USED AS REQUIRED BY THE ENGINEER

(~——PIPE DIA. + 2' —=

PLAN VIEW

SECTION A - A
NOTE:

1. BACKER DESIGN FOR 3000 PSF

SOIL BEARING.

2. CONCRETE TO BE PLACED AGAINST
UNDISTURBED EARTH.

3. PROVIDE CLEARANCE FOR
REMOVAL OF BOLTS.

. | DATE

REVISIONS

THRUST BLOCKING FOR TEES

DRAWING NO. WA-1

SCALE: NOT TO SCALE
DRAWN: JANUARY 2001

BY: UBS

Clty of Dayt

(Warter

320 W. MONUMENT AVE.

95
%8

on

/

DIVISION OF WATER ENGINEERING

DAYTON, OHIO 45402

CiTy OF DAYTON

DEPARTMENT OF WATER




DEGREE OF BEND
" 22Y>° 45° 90°
| ot vet || Lo o | ved || Lo o | ved. || L] 0] vet.

3" 4| 3| o1 8| 4| o2 0| 4| 03| 10| 4| 03
4" s| 402 9| 5| 04| 14| 5| o6 14| 5| 0.6
o 6" 8| 6 05 12| 7| 07| 20| 8| 1af 8| 9| 17
i 8" ol 8 07 1| 9| 14|24| 12| 2.7 25| n| 40
©1 10120 | 14)12] 1.8 24| 14| 36| 36| 18] 69 32| 18] 10.7
§ 16" 18] 16| 3.4 32| 18| 6.7 | 36[32] 13.4] 41|26 254
20" 25| 20] 6.4 |30 | 30| 15| 49|36| 205| 50]|32|46.5
24" 27|24] 9.0 | 39| 34| 184 || 60|42 350 58|40 77.7

STEEL WILL BE USED AS REQUIRED BY THE ENGINEER

~ \__/—
. V‘ -
T
N
W K 3
; — A
P,

BENDS LESS THAN 90°

NOTE:

1. BACKER DESIGN FOR 3000 PSF :
SOIL BEARING. a

2. CONCRETE TO BE PLACED AGAINST
UNDISTURBED EARTH.

4" MAX|MUM——| p—

SECTION A - A

.| DATE | REVISIONS
320 W. MONUMENT AVE.

THRUST BLOCKING FOR BENDS eed2D DAYTON, OHIO 45402
City of Dayton

o
CiTY OF DAYTON

DRAWING NO. WA-2 WATER/ 0crARTMENT OF WATER

SCALE: NOT TO SCALE
DRATN: JANUARY 5000 BY: JBS DIVISION OF WATER ENGINEERING




DEGREE OF BEND
1Y/s° 22Y>° 45° 90°

L™ W*| H"{Vol. L (W H"{ Vol. L |w* | R | Vol L | W' |H"| Vol.
3 28| 12] 15[ 13|25| 16 3.0[ 1830|189 s.9(25| 30|24| 104
4 f12(24| 16| 26| 16|30| 18] s5.0[l22|36|24| 10|27 a8|25| 187
g 6" | 12]48] 18] 6.0] 15|43|36| 13.4]30(55|24| 22.9]37] 54 |36| 416
w| 8 [12]63/24/105] 1857|34| 20.2] 36/57|33| 39.2| 47| 6046 75.0
w 10"12" | 20|54 |36 |22.6 | 37|62|37| 49.0] 48|62| 51| 87.9) 66| 66|66 166.4
A 16+ [ 31]65]38]a4.3]60]65]39| 88.1]65|65|65]159.2] 72| 96|72| 28.0
20" la5|70|40|72.8] 56|70|60| 136.2] 72| 76|78 |247.0] 86 | 108 |84 | 4518
247 | 41|72|54|92.3] 67|74 |69 198.0] 88 |84 |84 | 359.1 96 | 120 | 96| 640.0
f L ]
] | NOTE:
o |
T-——- - — 1. VOLUMES GIVEN IN CUBIC FEET.
A AT 2. BACKER TO BE CENTERED
: HORIZONTAL ON BEND
3. STEEL WILL BE USED AS
i 4 REQUIRED BY ENGINEER.
/|
i
[ WA I
T
STEP BACKER IF '
NECESSARY TO OBTAN
HORIZONTAL BEARING \\\
SECTION A - A
5 UNDISTURBED
; L EARTH
|
e — v v, viov ‘
A s Lo /\' v A N
- NIRRT
© @zZ
s 2 )" izt
[m] - w
/ 2 &
7": v‘,'v""v v v":
jy - . . v L ‘ ~ 74
"““g‘/g\f/;;>>\ Z AN M
UNDISTURBED
EARTH
BENDS LESS THAN 90°
DATE | REVISIONS
THRUST BLOCKING FOR spg 320 W. MONUMENT AVE.
OVER VERTICAL BENDS (ONLY) & DAYTON. OHIO 45402
c“yomaﬁo"/ CITY OF DAYTON
DRAWING NO. WA-3 WATER/ ocrirTMENT OF wATER
SCALE: NOT TO SCALE DIVISION OF WATER ENGINEERING
DRAWN: JANUARY 2001 BY: JBS




4" 6" 8 10" 12" 16"| LARGER THAN 16"
11/4° 2 3 4 S 6' 8' CONSULT
22Y/° 5 7' 9' 11 12" 18 WATER
45° 10" 14"} 19' | 22" | 25'| 33 ENGINEERING
90° 24' | 33" | 44' | 53" | 66'| 98 FOR
TEE RESTRAINED
PLUG LENGTHS

r LENGTH |

”: |
PLUG
e LENGTH——————~
I I
BEND
*
; LENGTH !
|
TEE
*

% RESTRANN 1FULL LENGTH (EACH DIRECTION)

.| DATE

REVISIONS

3/09

EDIT LENGTH

RESTRAINED JOINT LENGTHS
FOR WATER MAINS

DRAWING NO. WA-4

SCALE: NOT TO SCALE
DRAWN: JANUARY 2001

BY: JBS

/*"l) DAYTON, OHIO 45402
City of Dayton

WATER

320 W.MONUMENT AVE.

®

) _ CITY OF DAYTON
DEPARTMENT OF WATER @

DIVISION OF WATER ENGINEERING




!

%i[}J

CITY OF DAYTON

|
| R
VALVE BOX SET | STANDARD HYDRANT
TO FINISHED , : " 5 BURY *
GRADE | T
! 4
NN, BN
- r v . U/ Y /
TS ORI /ECRIE: gy AU T NN \\///\\\///\\\K\\\\\/\/
MR SAG
M X
6" M.J. (7
GATE VALVE . 3¢
¢§>
IDZO
6" MEGA LUGS o WOO0D
BLOCKING
( OAK )
UNDISTURBED
EARTH
WOO0D
BLOCKING
45° BENDS TO BE € OAK )
USED IF NEEDED WASHED
GRAVEL

CLASS "D* CONCRETE

THRUST BLOCK

—_

“Len

TYPICAL FIRE HYDRANT DETAIL
NO SCALE

NOTES:

6" BRANCH LINE TO BE RESTRAINED FULL LENGTH.

CONCRETE THRUST BLOCK TO BE INSTALLED AT MAIN LINE TEE.

WOOD (OAK) THRUST BLOCK TO BE INSTALLED BEHIND INLET OF FIRE HYDRANT.

. WASHED GRAVEL ¥," OR LARGER TO BE PUT AROUND DRAIN OF FIRE HYDRANT.

FOR DEPTHS GREATER THAN 54" MINIMUM, COVER TO THE TOP OF FIRE HYDRANT
BRANCH, 45°BENDS AND FITTINGS SHALL BE USED TO BRING THE PIPING TO THE
54" COVER SO THAT THE 5'-0" STANDARD HYDRANT MAY BE USED.

EXTENSIONS SHALL NOT BE PERMITED,

RESTRAIN MAIN RUN ON THE TEE, ONE FULL LENGTH EACH DIRECTION.

PAINT HYDRANT ABOVE GRADE WITH *515 ENSIGN YELLOW OR RUSTOLEUM YELLOW *944.

DATE

REVISIONS

4/07

EDIT_NOTES

ADD EARTH

3709

NOTE 5

FIRE HYDRANT 328 DAYTON, OHIO 45402
/\ )

5/09

45° BENDS

DRAWING NO. WA-5
SCALE: NOT TO SCALE w‘TER

DRAWN: JANUARY 2001 BY: yBS

City of Dayton ") CITY OF DAYTON

320 W. MONUMENT AVE.

DEPARTMENT OF WATER
DIVISION OF WATER ENGINEERING




5"x5" WF STEEL BEAMS

MJ CAP}7

(E__. —

EXISTING WATER MAIN _~

'/a"* FILLET WELD®

CONTINOUS ALONG EDGE

SECURE ASSEMBLY AGAINST

g Yo" STEEL PLATES, TACK WELDED,
/THICKNESS AS NECESSARY TO
REMAINING WATER MAIN

\—Exrano WATER MAN
(TO BE ABANDONED)

\—CONCRETE THRUST

BLOCK

. | DATE

REVISIONS

—_

4/07

edit notes

WATER MAIN CUT & PLUG

DRAWING NO. WA-6

SCALE: NOT TO SCALE

DRAWN: MAY 2002 BY: JBS

320 W. MONUMENT AVE.
=L DAYTON, OHO 45402
City of Dayton

/ CiTY OF DAYTON
‘WATER DEPARTMENT OF WATER

DIVISION OF WATER ENGINEERING =




ALUMINUM HOUSINC—\ | — ECLIPSE NO. 88

SAMPLING STATION

COPPER VENT TUBE WITH
OPTIONAL /4" BALL VALVE——\\\
IN PLACE OF /4" PET COCK

/— ALUMINUM BASE

SPECIFY DEPTH
/////—— OF BURY

—— GALVANIZED STEEL
STANDPIPE

N

BUFFALO 95E CURB BOX

1" DOMESTIC COPPER
SOFT K-TYPE

CURBSTOP

\—— CORPORATION STOP

STOP VALVE REQUIRED IMMEDIATELY
AFTER SERVICE ENTERS BUILDING.

NOTES:

1. SAMPLING STATION SHALL HAVE 48" COVER, WITH A 1" FIP INLET, AND A 1" HOSE OR UNTHREADED
NOZZLE.

2. ALL STATIONS SHALL BE ENCLOSED IN A LOCKABLE, NONREMOVABLE, ALUMINUM-CAST HOUSING.

3. ALL WORKING PARTS WILL ALSO BE OF BRASS AND BE REMOVABLE FROM ABOVE GROUND WITH
NO DIGGING. EXTERIOR PIPING SHALL BE GALVANIZED STEEL (BRASS PIPE ALSO AVAILABLE).

4. A COPPER VENT TUBE WILL ENABLE EACH STATION TO BE PUMPED FREE OF STANDING WATER
TO PREVENT FREEZING AND TO MINIMIZE BACTERIA GROWTH.

5.ECLIPSE NO.88 SAMPLING STATION SHALL BE MANUFACTURED BY KUPFERLE FOUNDARY, ST. LOUIS,
MO 63102.

.| DATE REVISIONS

4707 | 07 _NOTES | SAMPLING STATION (ELEVATION) 00 320 W. MONUMENT AVE.
(Sheet 1 of 2) cny@‘ DAYTON, OHIO 45402
DRAWING NO. WA-7 /[ CITY OF DAYTON
SCALE: NOT TO SCALE ‘WATER DEPARTMENT OF WATER  @oles
DRAWN: MAY 2002  BY: JBS DIVISION OF WATER ENGINEERING




MUELLER ORISEAL FULL ROTATION
CURB STOP OR EQUAL
WITH 48" COVER ON SERVICE.

2 ™~
> CORPORATION STOP
- /
=
o 1" K-COPPER TO SAMPLING STATION
S 2 100" BETWEEN JOINTS =0
o NO COUPLINGS IN STREET /
o SAMPLING STATION—-’/ Y
<z SPLASH PAD 24" x 24" CONC. :
(F REQUIRED BY CITY) e
W
e S
3 &
l\'
[ DATE | REVISIONS
SAMPLING STATION (PLAN VIEW) 60 SSiYVTVbegLJgE'i&%VzE
(Sheet 2 of 2 City o7 Daytony® CITY o’F DAYTON
A oo e ALE WATER/ ocrarTient OF water G
DRAWN: MAY 2002 BY: JBS DIVISION OF WATER ENGINEERING
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Changes to Engineering Design Standards

Pages refer to 2009 Standards

>

VYV V V
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Table of Contents update

Page 2 — Section 1.1 note 8 revised

Page 2 — Section 1.2 notes 3 & 4 revised

Page 5 — Section 2.2 — Note 2 deleted from 2007 Standards, Notes 2 & 3 added to 2009
Standards. Notes renumbered

Page 5 — Section 2.2 — Note 6 revised

Page 6 — Section 2.2 — Note 9, phone number revised

Page 8 — Section 2.5 — Note 1, phone number revised

Page 13 — Section 4 — 3" Note, requirements for sanitary flows revised

Page 24 — Section 5.6 added

Page 27 — Section 5.7 added

Page 29 — Section 6 — Note 3, requirement for SWP3 to be submitted before plan approval
added.

Page 30 — Section6 — Note M, reference to Section 5.6 added

Page A-8 — Address for One Stop Center corrected

Page A-9 — Address for One Stop Center corrected

Page A-12 — Response letter for Non-Storm Water Discharge revised

Page A-13 thru A-16 — Sample Stormwater System Inspection Checklist added
Page A-17 — Sample Inspection and Maintenance Log added

Page A-18 — Storm Water Control Easement and Restrictive Covenant added
Appendix B added

BMP series of Standard Drawings added

Standard Drawing WA-5 revised
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